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Abstract of RU21 69389 

single-layer or multilayer data media with built-in 
electronic modules such as chip-cards. 
SUBSTANCE: dimensions of card body comply 
with ISO 7810 Standard; it is made of layers of 
paper and/or pressboard joined together by 
means of heat-activated or contact adhesives. 
Cards may be manufactured using strip reeled off 
coils when separate layer of card is produced 
from strip reeled off respective coil; layers are 
provided with ports required to receive module. 
For the final procedure, layers are joined 
together. Modules are placed in depressions 
formed in the process and separate cards are cut 
by sheet stamping method. EFFECT: reduced 
cost of chip manufacture. 32 cl, 25 dwg 
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(54) HOCMTEflb flAHHUX C 3JlEKTP0HHblM MOflYJlEM M CnOCOB EfO MSfOTOBJlEHHH 



(57) 

H306p©TeHM8 OTHOCWTCa K OAHOCJIOMHOMy M 
MHoroc/roMHOMy Hocwe/IK) flaHHbK CO 
BcrpoeHHbtM b Hero aneiapoHHbtM MQAyneM, b 
MacTHocTn k KapTOMKaM M3 6yMarn Mnw KapTona 

CO BCTDOGHHOM MMKDOCX6MOM (MMn-KapTaw) M 

cnocooaM M3roTOBneHH« Taxoro hocmtb/w. 
Kopnyc kbptomkm no cbohm paaviepaM 
coorBeTCTByer cTanaapTy ISO 7810 u o6pa3oeaH 
M3 cnooB 6yMarw m/mjim icapTOHa, coeAHHBHHbJX 
Apyr c ApyroM c noMou^wo TepMoaiaviBHpyeMbix 

MflM KOHTaKTHbDC KPB8B. KapTOMKH MOTyT 



MaroTaafiHBaTbCfl no TexHonorwn cwaruBaeMow c 
pynona neKTu, Korfla OTAenbHbivi cjiom rapTOMKM 
nonyNawT W3 cMaruaaeMotf c cooTBGTCTByioinero 
pynoHa /ibhtu, cHa6*aiOT cnon hgo6xoammwmm 

0KH3MM pa3MeL^BHMfl MOAy/lfl M COBAHHAtOT 

cnoM Apyr c ApyroM. B oGpaaoaasiUMecA BbieMXH 
ycraHdB/iHBaK3T MOAy/ivi. a OTAenbHwe ksptomkm 
BbipyoatoT nucTQBofl ujTaMnoBKoK. TexHuseaoivi 
peoy/ibTaT * chm)K0hhg n3AepwoK Ha 

rpOM3BOACT80 KapTOMBK. 6 C. M 26 3.n.<t>-/lbJ. 
21 Hfl. 
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(57) Abstract: 

FIELD: single-layer or multilayer data 
media with built-in electronic modules such 
as chip-cards. SUBSTANCE: dimensions of card 
body comply with ISO 7810 Standard; it is 
made of layers of paper and/or press board 
joined together by means of heat-activated 
or contact adheslves. Cards may be 
manufactured using strip reeled off coils 
when separate layer of card Is produced from 
strip reeled off respective coil; layers are 
provided with ports required to receive 
module. For the final procedure, layers are 
joined together. Modules are placed In 
depressions formed in the process and 
separate cards are cut by sheet stamping 



method. EFFECT: reduced cost of chip 
manufacture. 32 cl, 25 dwg 
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H3o6peTeHne othocmtca x OAHOcnoflHOMy 

HAM MHOrOCJIOflHOMy HOCMTBAX) ASHHbOC CO 
BCTpOeHHbIM B Hero 3n6XTpOHHblM MOAynBM, B 

MacTHOCTO k KapTOMKaM M3 6yMarn mhh KapTona 
co BcrpoeHHofi mmkpocxbmoA (HMn-KapraM), a 
Tajwce k cnoco6y HaroToaneHMfl Taxnx HOCMTeneM 

A&HHbDC. 

H3 ypofiHfl TexHMKM H386CTHbi pa&nMHKbK* 
KapTOHKH Ha MC c MHTenneKTOM (MC-KapTOMioi), 
u3roTaBfiMBaeMbie pa3nnMHbiMn cnocooaMM. 

Tax. HanpnM6p» m EP-B1 0140230 M3eecTHa 
HC-Kap70MKa H3 HecKonbKvtx nnacTMaccoBbix 
cnoeB, M3roTOBruieMa« Tax HaabisaeMbiM 

MBTOflOM naMMHMpOBaHMfl. llpM 3TOM 

M3roTafliiMBatoT CTpyxrypy, cocrofiinyio M3 
BepxHero daiMMTHoro cnoa, no MeHbiuen Mepe 
oahoto ocHOBHoro cnofl h HHKHero 3amnTHoro 

CnOH. Me>KAy BOpXHMM 3aiHMTHbIM CAOBM M 

ochobhum oioeM pasMemaioT anexTpoHHbia 

MOAy/lb, COCTORmM^ H3 nOAHOXOCM, Ha KOTOpOM 

pacnonoKBHa MHrerpanbHaR cxeMa c 

KOHTBXTHblMM nnomSW^MH, CnOH 3TOM 

cTpyicrypbi cooAMHSWT Apyr c opyroM hqa 

AGHCTBH6M TBfina M AaB/lBHMR, npMHBM 
KOHTBKTHblO nnoujaAKM MOAynfl pa3Mei^aK>TCfl B 

BbieMKax BepxHero 3au^MTHoro cnoa, a 
MHTerpa/ibHan cxeMa pacnonaraeTC* b bhbmkb 
ochobhoto cnon. CMennenne nnacTMaccoBbix 
cdogb npoHcxoAHT 6naroAapfl 70My, wro enow 
npn naMMHMpoBaHMH pasMHrMaioTCfi m 
coeAHHfliOTCfl Apyr c ApyroM. B totobom 
KapTOMKB MOAynb BCTDOGH M8*Ay BepXHMM 
3ail^MTHblM CJ106M M OCHOBHUM CJlOeM. 

flanee, mo EP-A1 0493738 MjaeCTKa 
HCncapTOMKa, M3roToa;meMa* no Tax 
HasbiBaeMOft mohtbjkhoA TexHonoruw. 3tb 
TexHonorwa 3axn>OHaeTCfl b tom, hto CHanana 
HsroTaanviaaiOT tcopnyc kbptohkh c 
MHorocTynBHMaTofl bwbmxom. 3aTBM MOAynb 
ycraHaanMBatOT b BbttMxy m npHxneMaaiOT. 
CornacHO EP-A1 0493738 3Ty onepaijMio 
npOBOA^T c noMOUjbK) TepMoaxTMBMpyeMoro 

KH6R 

M3roTOBn©HHbw TaxwM o6pa30M xopnyc 
KapiOMKM mojkbt 6tiTb nepeoHananbHo BbinonHBH 
6e3 bwgmkm, HanpvtMQp nyreM Ha6opa 
HBCKO/ibKHX nnacTMaccoBboc cnoea. 3aT©M na 
cneAyKsu^eft craAHM M3roTaBnviBatoT BbieMxy, 
HanpHMep $p838poBaHMeM. 

OAHaico Kopnyc KapTOMKM mqxbt 6bm> 
MsroTOBneH vtHase. Tax, HanpHMep, H3 DE-A1 
4142392 M3B6CTH0 H3roTOBn©HHa xopnyca 
xapTOMKM cnocodoM nwTbfl noA AasneHMeM. Ann 
3Toro npHMBHRK)T AHTbOByio qbcpMy, npo$Hrib 
nonocTM KOTopow cooTBGTCTByeT 4x>pMe wopnyca 
xapTOMXM. Bo BpeMR npoqecca nwTbfl noA 
ABB/ieHHeM nocne norm no/iHoro 3anonH6HHP 
nonocTH c^cpwbi b xopnyce xapTOHXM BbinorwmoT 
BbiGMxy c noMou^bfo noABHXHoro nyaHCOHa, 

KOTOpblH MOKBT 6bfTb BS8A6H B nOJIOCTb 0OpMbl. 

nocne M3roToeneHMfi xopnyca xapTOHKM Ha 
BTopofl craAHH BxneHBaioT aneKTpoHHbiM 
MOAynb. 

B anbTepHaTHBHOM BapnaHTe toabhmhwh 
nyaHcoH moxcho McnonbaoBaTb hb nocpeACTB bhho 
Ann Toro, mto6w BAasAHeaTb MOAynb b eme ho 
OTBepA8BLuy»o nnacTHMecxyio Maccy 
nnacTMaccoBoro xopnyca xapTOHKH. B stom 
cnynae MsroToaneHMe xopnyca KapTOHKH m 
ycraHoaxa b Hero MOAynfl ocyu^ecTBnfleTCfl 3a 
OAHy TexHonofHMecxyio onepai^iK). 

HC-xapTOMKM, MaroToeneHHbie no TexHonoruM 
nwTbfl noA AaBneHHBM, msbbcthw Taxxe M3 
EP-B1 0277854. B 3tom naTewe npeAnoweHo 
BxnaAWBaTb anexTpoHHwA MOAynb a nHTbeeyx) 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



4>opMy y*e bo bdbmb nponecca enpbtcxHBaHHfl 
nnacTHMecxoH Maccbi. MoAynb c^KcMpyetcfl a 
nMTbBBOfl 0ODM6 6naroAapfl aacacbiBaeMOMy 
CHapy}XM BoaAyxy. JImtoh Hopnyc MQAy/w, 
3au4HmaJOU(MH HHTerpanbHyK) cxGMy, c^opwosaH 

HaxnOHHO M T3KMM 06pa30M HaflQ>KHO 

yAepKMBaercfl b xopnyce xapTOMXH oxpysxaioiiiMM 
era nuTbesbiM MarepHanoM. 

B AononHBHMe x CTaAHflM npoi4ecca 
nony^eHMR xopnyca xapTOMKH m 3aAenxw MOAynfl 
comacHO DE-A1 4142392 mam EP-B1 0277854 
cneAyeT npeAycwaTpMBaTb tokxb craAHM 
HaHeceHMfl na noBepxHOCTb xapTbi neMaTOMHoro 
pucyHxa. B npcrw BononoxHocTb a?0My na EP-B1 
0412893 H3B6CT8H cnoco6 M3roToaneHMfl 
MC-KaproMBK nHTbeM noA AaaneHHeM, a KOTopoM 
HC-xapTOMxa mokbt 6bm> CHa6xeHa 
rpa4>HHecxMM aneMBHTOM yjxa bo apeMfl nwTbfl 
noA AaanBHHSM, flnn stoto cnon 6yMam 
pa3MepoM c xapTcwxy c HanenaTaHHbiM c o6enx 
CTopoH pHcyHXOM BKnaflbiBatOT b nuTeMHyro 
<t>opMy. floc/ie aioro e nH7e«Hy»o <})opMy 
anpbJCKMBaxrr npcapa4HbiH nnacTMaccoBbin 
MaTepnan, Tax mto b totobom xopnyce xapTOMXM 

pUCyHOX BHA8H C 068HX CTOpOH 3TOH KapTOHKH. 

B 3tom cnoco6e meaAO aha anexrpoHHoro 
MOAynn mombt 6biTb BbinonHeHo nnoo c 
noMomwo nyaHCOHa, BbicTynaK>mero e nuTeMHyK) 
<Jx3pMy, nn6o MOAynb moxbt 6brrb 

3a4)HKCHpOBaH Hen0CpeACTB8HH0 B AHT6HH0H 

0opwo h sanuT nuTeviHoCi waccoM. 

B yxasaHHba cnocooax oaho- hhh 
MHorocnoflHbiR xopnyc xapTOMKM M3roTBBnnBajoT 

M3 CM HT8THM8CKOTO MaTepHaoa. 8 T8XHMKB 

naMMKMpoaaHMP cnon xapTOMXM coeAMHRtoTcsi 
Apyr c ApyroM noA B03A8HCTBMeM Teana m 
AaeneHMA, a & saxntOMeHne chobb oxna)XAaK)Tcn. 
Ha 3to Tpe6yeTcn othocm TsnbHo 6onbUJne 
3aTpaTbi BD6M8HM. Xotr Taxoro poAa XapTOHKM 
MaroTaanMBawT -naKeTHo" b CTonxe Tax 
Ha3biBaeMbix nMCTOB*3aroTOBox MHoroxpaTHoro 
Mcnonb30BaHMfl (T.e. nMcroa, ms xoTopboc 
abJpyoaioT nnn BbipeaawT mhookbctbo 

MAeHTMMHWX 3JT6M8HTOB) M XOTfl aneXTpOHHbiM 

MOAynb npM caapMaaHMM nnacTMaccoBboc cnoea 
MoxeT 6wTb yiKo 38AenaH e MHorocnoftHyw 
CTpyxTypy, TeM hb Menee npoM3BOAMTejibHocrb 
no MMcny roTOBbix KapTOMex a eAMHMMy BpeMenn 
cnnbHO orpaHMMeHa. 3to orpaHMHeHMe, 
pa3yMeeTCfl, oTpajxaeTcn m Ha ctommoctm 

XapTOHKH. 

B T8XHMK8 nwTbn noA AasneHHeM npoqecc 
naroToeneHMA xopnyca xapTOHKM, 

COOTB8TCTBBHH0 HC-XapTOHXH, OTHOCHTenbKO 
npOCT M M0XC8T ObfTb peaJTMSOBaH C M8HbUJMMH 
33TpaTaMH BpeMBHH. OAHaxo 3aTpaTbi Ha 
npMoopeTeHMe ycraHOBOx no npoM3BOACTBy 
M3roTaBnMBaeMboc mbtoaom nMTb^ noA 
AaBneHMeM xopnycoB, cootbbtctbghho icapTOHex, 

OHBHb BbtCOKH, KpOMB TOT0, 3TM yCTaHOBKM 

paapaooTaHbi, rnaBHbiM o6pa30M, Ann urryMHoro 
HsroTOBneHun xapTonex, Tax hto hx 
npoM3BQAMTenbHocTb no MMcny roTOBboc 

KapTOHBX B BAHHHUy BD8M8HM MM88T TOT Ke 

ncpRAOK, mto m b c/Tynae naMMHMpoBaHHbix xapT. 
B to me opoMfl H3 US 4443027 A MaaecTHa 

Kp8AHTHa« XapTOHHaA CMCTSMa, 

npeAcraenfltotAaA co6om ocHOBHyto 
HAeHTM4}MKai4MOHHyK> naHenb M3 nnacTMaccbi 
hah MSTanna, coAepjKainyw npMcnoco6neHMe 

AHfl MA8HTMqbMKaqHM ynonHOMOHBHHOTO 

nonb308dTenp m xoAHpyKHiuiB cpeACTaa Ann 
MA8HTHqbMxai4MM nonbaoBaTenit, a Tax*e 
pa3M8iA8HHbie b yrny6neHHb(x aneflKax Ha 
nMueeo^ cTopoHe naHenn mh h m anopHbi b 
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KpeflMTHWO HKQMKaTOpbl B BMA8 K3pT M 
BCTaB/ieHHbie B CMGJKHbie C HMGHKBMH 30Hbl 

KOAMpywiuHe MHTerpanbHbje MMxpocxeMbi, 

COG AM HGHHUG C H HAH KaTOpa MM . flpM 3T0M 
MHHHaTIOpHbie MHAHKaTOpbl B BMflB K9pT 

Bbtno/iHeHbi ujTaMnoBKOM H3 6yMarn h/m/ih 
tcapTOHa m coflep>tcaT nn6o MHKponpoqeccop, 
KOMJIbfOTQp M/IH KpMCTa/Vlbl MHTGrpanbHbix 
MMKpOGXBM B KHTepaKTMBHOM peXCHMO. 

HecMOTpa Ha HGKOTopoe yAeiueBneHHe 

H3TOTOBndHV1A HHAHIOTOpHbtX KBpT 3a CHGT 

MMHMaTwpMaai^MM h npMMBHGHHfl 6yMarn M/M/1M 
tcaptOHa, oanbHeAtuee chmwghmo aaTpaT h 

CO0TB6TCTBGHH0 UJTyMHOM (p03HH4H0fl) UGHbl 
oflHow HC-KapiOHKM npw MCno/lb30BaHMH 

H3BGCTHWX TGXHOnOTMM A™ M3fOTOBneHMfl 
MC-KapT0M6K, BCAM \A B03MOXCHO, TO JIHUJb B 
OrpaHMMOHHOM 06beM6 t HJ1M HGBO3M0X(H0 

Booouje. 

Ho370My saAaneA HacTomnero M3o6peTGHHR 
RanflBTCfl paopa6oTxa HC-xapTOMKM, e kotodoh 
ee cTpyxTypa m cnoco6 gg M3roT08Ji©HMH 
no3BonHfiM 6bi b euje oonwijeM creneHM chhshtb 

M3Aep)KKM Ha npOMSBOACTBO. 

3t3 3anaMa peuiaeTCfl c noMouibio 
npaAno>K6HHbix HocHTerw AdHHbix h cnocooa ero 
M3roTOBneHna, 

npOAHOKeHHUH B H306pGT6HHH HOCMTOnb 
ABHHbtX BbmO/1H6H B BHAB KBpTOMKM Ha HC C 
HHTe/UlBKTOM (HC-KBpTOMKM) M MMGGT KOpHyC H3 

6yMarn M/nnM KapTOHd m ecTpoeHHbifl b Kopnyc 

3nBKTpOHHblM MOAy/lb, KOTOpblfl CfiyJKMT Ann 
06M8Ha AaKHblMH C 8H6UJHMM y CTpOMCTBOM , npM 

3tom pa3Mepbi Kopnyca cootbqtctb yx>T 
CTaHAapTy ISO 7810. 

flpw 3Tom sneKTpoHHb^ MOAy/ib cnyxcMT ATM 

KOHTaKTHOrO 06M8Ha ABHHbIMM C BHfiUJHHM 
yCTpOMCTBOM M MMGGT KOHTaKTHbIG fUKH^aAXM, 

KOTopbie pacnonojKBHbi b sohb HocHTenw 
AaHHbix, onpeAeneHHofl CTaHAapTOM ISO 7816/2. 
8 cootbbtctbhh c H3o6peT8HM6M *opnyc 

HOCHTGflfl HMBGT BblBMXy nOA pa3MGli;eHHG 
SnQKTDOHHOrO MOAyrW, KOTOpWM HpH 3TOM 

BKneeH b yK33aHHyio BweuKy. 

npGAHOHTHTenbHO KOpnyC BbinonHMTb M3 
OAHOCilOMHOfO KapTOHd C BblGMKOH HOfl 
pa3M8lM8HM6 SnGKTpOHHOrO MOAynfl. 

nOBBpXHOCTH KBpTOHB MOryT 6blTb npM 3TOM 

CHa6?K6Hbi noKpuTwew h nenaTHbiM pncyHKOM. 

B COOTBBTCTBHH C M306pGTGHMGM KOpnyC 
HOCMTB/W npBAnOMTMTB/lbHO BbinOHHHTb M3 

HBCKonbKHx cnoes, npw 3T0M no mghmugm mbdb 

CnOH, paCnOnOJKGHHbJG M6>KAy Saii^HTHblMM 

cnoflMM Kopnyca, CHao*6HW okhsmm c 
o6pa3oaaHneM bwcmkm noA pasMeu^GHne 
dneinpoHHoro MOAynn. 

8 stom cnynae caom npGAnoMTHronbHo 
coGAHHBHbi Apyr c APyroM nocpoACTBOM Kneeaux 
cnoGB, nn6o b bhag cnoea tb pMoaxTH b wpy g moco 

KTI6R, IIMOO B BHA6 CA06B KOHTaKTHOrO KJiefl. 

CornacHo H3o6potghhio anexTpoHHbiM 
MOAy/ib cnyxou f\na 6ecxoHTaKTHoro o6mgh3 

flSHHblMH C BH6UIHHM yCTDOHCTBOM. 

B 3T0M oiysae snaKTpoHHbi^ MQAyAb 
L;enecoo6pa3HO paaMGCTHTb b bhgmkg, 
o6pa30BaHHOH b Kopnyce oxnaMH cnoea, 
pacnonoxcGHHbix Me^qy miumthumm cnoflMH. 

KorAa xopnyc icapTOMXH abino/iHGH hs 

HBCKOJIbKHX C/IOGB. TO MQHbUJOfl MBDO OAM H H3 

aaiAMTHbix cnoea CHa6wGH okhom c 
o6p a so Ba hhgm e Kopnyce xapTOMKH smgctg c 
OKHaMM ocranbHbtx cnoea AByxcTyneHviaroA 

BbJGMKM, 8 KOTOpyiO 3aAGnaH SnOKTpOHHblH 
MOAynb AAA KOHTaKTHOfO o6mGH3 A8HHblMM. 

npMMGM ero 3aiAHTHbie enow cna6)KeHW 
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nOKpbJTHBM M flGMafHblM pMCyHKOM. 

npeAnOHTHTBAbHO, MTOOW 3neKTD0HHbl« 

MOAynb 6bin BKneeH b BbiGMKy c noMouibio 
MMAKoro xnen tbkmm o6pa30M, hto6u kmakmm 
K/ieeM 6bina cmombhb no MGHbiueA Mepe 
npaxTMMecxH bca zona ctghok bugmkm ati« 

npGAOTBpaiHGHMfl paCCnOGHMfl C/l OGB XapTOMKH 8 
3TOM 30HG, 8 C3Ma BblGMKB CH36)KGK3 no 

MGMbiueA Mepe oahoh BHyTpeHHeii BbiTowicoH, 
sanonHneMOvl jkhakmm khsgm. 

npeAnoHTMTenbHO CAenaTb Tax, HTo6bi b 
30hg sanneMMKOB AeyxcryneHMaTOM bwgmkh 
Kneeeofl cnoft, cogamhriou^im saujHTHbiH cnon c 
ApyrwMH cnoflMH. 6wn o6k3jxgh h cnym\n nn* 

COGAHHGHK* 3/lGKTpOHHOTO MCflynH C KODTiyCOM. 
HpH H3TOT0Bn8HMM KOpnyca KapTOHKH H3 

HBCKonbKMx cnoeB Menecoo6pa3HO, HTo6bi 
anexTpOHHWH MOAynb MMGn aHKepoaoHHy kj 
paMxy, pacnonojKeHHyK) MGJKAy AsyMfl caoamh 
Kopnyca. 

TorAa cnoM, rpdHHHau^H e c awKepoeoMHOH 

paMKOfl, AO/TXHbl 6bTTb KAGGBb/MH CJIOflMH. 

npGAHOJKGHHWM CnOCOS M3r0T0Bn0HMfl 

HocHTenn AaHHbix b bmag xapTOMKH Ha MC c 
HHTennexTOM (MC-xapTOHioi), nMewu^ero 
anexTpoHHUH MOAynb Ann KOHraxrHoro o6mbh3 

AaKHblMH C BH6UJHHM yCTpOHCTBOM, SaXAKNaeTCH 

cornacHO msoGpgtghhkj b tom, mto 
noAroTaanM&ajoT xapTOH c todiuhhoh, dbbhoh 
ToninMHe HOCHTGrw AaHHbix, cMaTbiaan ero c 
pynoHa, 3gtgm b kbptohg nepes saAaHHbie 
npoMBxeyTKM Bbipy6ax>T oTSGpcrnq c 
o6pa3oaaHHGM b xapTOHB okoh, nocne sero & 
30H8 pacnonoweHHH okoh xapTOH cna6x<aK>T 

myOOKHM THCHGHHGM C 0^03306 aHMGM B 3T0H 

3CHG pacnonoxeHHH okoh b xapTOHe yrnyGnGHHfl 

C OOnbUiHM AHaMGTDOM, MBM A^GMGTp OKOH, 
33TGM 8 06pa30BaBUJHGCfl T8KHM 06pa30M 
BbJGMKM 8 KapTOHG yCTaHaBAHBaWT 3fl6KTpCHHbl6 

MOAynn, npM stom nepebifi yMacrox 
anexTpoHHoro MOAynw c KOHTaxTHbiMM 

rUKXMaAXaMM AHA KOHTaKTHOrO 06MQHa AaHHblMH 

pacnonaraQTCfl b yrny6neHHH t a btopoh yMacroK 
anexTpoHHoro MOAynn c HHTerpanbHOH cxgmoA 
pacnonaraeTCP b okhb, m nocne 3Toro 
3neKTpoHHbie MOAynn exneHBatoT b BbieMXH h H3 
pynoHa BbipyoaiOT OTAanbHbJB hochtg^h 

AaHHbK. 

fla/iGG, cornacHO QAHOMy M3 
npeAnoMTMTenbHboc BapnaHTOB BbinonHeHHR 

H306pGTeHHS nOATOTaBnMBaiOT BGpXHMH H 
HM3KHHH SaU^HTHbie C/TOH H TO MGHbUJGH MGpG 

qahh ochobhoA cjioh H3 xapTota h/hah 6yMarM, 

CMaTbiBafl XcUKAblA H3 HHX C COOTBGTCTByKXAGrO 
pynOHB, 33TGM B OCHOBHOM CAOG C SaABHHbJM 

UjaroM 8b4UiTaMnoBbiBax)T oxna, nocne Mero 

OCHOBHOH CnOH M HHXHHH aaiAHTHblA CTOM 

coBMet^axn h cxneHBaioT Apy c ApyroM, npn 
stom b MGcrax pacnonoxGHHR okoh b ochobhom 
cnoe o6pa3ywTc« BbioMKH, h nocne stoto b 
o6pa30BaBUiHGc« BbteMKH ycTaHaanHBaioT 
anexTpoHHbiH MOAynb Ann 6ecKOHTaxTHoro 

OOMBHa AaHHblMH, OCHOBHOH CTOM COBMGlAaiOT C 

eepxHHM saiAMTHbiM cnosM h cxneHBaioT c hum h 
H3 nonyveHHOH neHTbi BbipyoaiOT OTAenbHbie 

HOCMTenM ABHHbOC. 

(IpH stom ^enaTGnbHo OTAenbHbie cnon 
coGAHHRTb Apyr c ApyroM nocpeACTBOM cnoea 
TepMoaxTHBMpyeMoro xnefl, KOTopbiH 

aKTHBHpyeTCH nOA AeHCTBHGM HarpGBaBMblX 
naMMHMpyKXHMX ponMKOB, Ah60 KOHTaXTHbIM 

xneeM. 

npeAnoHTMTenbHO, hto6u no mghbijubh Mepe 

HaCTb OCHOBHbJX CD OGB MMO/13 CKB03Hbie 
OTBGpCTMR, KOTODblG npM COGAMHGHMM CTOGB 
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KdpTOMKM 3ano/wj»ioTcn KneeM H3 cnoeB 
TepMoaKTMBMpyeMoro xnefl, b pe3ynbTaTe Hero 
cnon, npunerawmne k stmm ochobhwm cnoflM, 
co6amh«wtc« Apyr c ApyroM nocpaACTSOM Knen 

8 CKB03HblX OTBepCTVRX, flpH 3TOM CKB03HWB 

OTBopcTMfl pacnonaratoTcw b sohb 

LUTaMnOBOMHbOC KDOMOK, BAO/lb KOTOpblX Ha 

cneAyxHuefl ctcWmh Bbipy6aioT OTAenbHbie 

KapTOHKH T8KMM 06pa30M, WTO UJTaMrtOBOMHa* 

KpoMKa npoxoAm nepea cKB03Hbie oTBepcTM* b 

OCHOBHbOC CTK3HX. 

flanee, cornacno eu^e oAKOMy 
npeAnoMTMTensHOMy BapnaHTy awno/tHenM* 

H306peT6HMfl nOZlTOTdBAMBaiOT BepXHMtf H 
HM*HHM 3aU^HTHbl6 C/10M M RO MBHbtiiBM MepO 

oawh ochobhom cnon M3 xapTOHa n/nnM 6ywarM, 
CMaTbiBan KajKAbtft H3 hhx c cooTBeTCTByKXiiero 
pynoHa, zbiqm b ochobhom cnoe n b sepxHOM 
sau^MTHOM cnoe BwpytxaKn OKHa, npn 3tom okko 
b saiuwTHOM cnoe no cbohm pa3wepaw oonbuje 
okoh b ochobhom cnoe, nocne naro coeAMHflxrr 
yKasaHHbie aepxHMii n hhjkhmm sauiMTHbte cnon m 
no MeHbujeM Mepe oamh ochobhom cnon* Apyr c 
ApyroM, b peaynbTaie wero nonysaxn neHTy c 
AByxcTyneHMaTbiMM BweMKaMH, 
pacnono>KeHKbiMM wepe3 aaaaHHbie npoMexcyTKM, 
33T6M b yica3aHHbie AByxcTyneHHaTbie BbieMKH 
ycraHaBAMaaioT snexTpoHHbie MOAynn, npn stom 

43CTb aneKTpOHKOTO MOAynfl C KOHTaKTHbIMM 

nnou^AKaMH ana KOHTaKTHoro o6M6Ha AanHbiMM 
pacnonaraeTCP e eepxHBM sohb BbieMKH, a sacrb 
snem-poHHoro MOAyna c HHTerpanbHon cxbmom 
pacnonaraeTcn b hmxhbm 3ohb bwbmkm, h nocne 
3Toro M3 nonyMBHHOM neHTbi Bbipy6aK>T 
OTAenbHbie HOCMTenn AaHHboc. 

B COOTBBTCTBHM C H3O6peT6HM0M 

dneKTpoHHbte MOAynn nocne coeAXHeHHfl 
oTAenbHwx cnoea BicneMBaiOT b BbieMKH. 

CneAyeT OTMBTHTb, mto *enaTem>Ho 
OTAenbHbie cnoH coeAHHHTb APyr c ApyroM 
nocpeACTBOM cnoea TepMoa kth bm pyeMoro Knen, 

KOTOpblH - aKTH BH pyOTCfl nOA Aa&CTBHBM 

HarpeeaeMbtx naMHHHpytou^Hx ponnicoe nn6o 

KOHTaKTHbIM WIBBM. 

npn 3Tom no MeHbiuea Mepe nacrb ocHosHbix 
cnoea TatoKe mmbot cKB03Hbie OTBepcTHfl, 
Koropbie npn coeAUHeHHM cnoea icapTOMXH 
3anonH«KDTCfl KneeM M3 cnoes 
TepMoaKTMBMpyeMoro Knen, a peaynbTaTe nero 
cnon, npHneraiou^He k stmm ochobhum oiorm, 
coeAMHnwTcn Apyr c ApyroM nocpeACTBOM khba 

B CXB03HblX OTBepCTMHX, npM 3 TOM CKB03HblB 

OTBepCTHn pacnonarawTCfl a 3ohb 
urraMnoBOHHbix kdomok, sAonb kotopwx Ha 
cneAyioujeH ctqahm awpyOatoT OTAenbHbie 
xapTOMKH TaxuM o6paaoM, wto unaMnoaowHaA 

KpOMKB npOXOAHT H8p03 CKB03Kbl6 OTBGpCTMP B 
OCHOBHbtX C/lOflX. 

8 euje oahom npeAnoHTHrenbHOM BapnaHre 
BbinonneHHfl M3o6peTBHMR noAroTasnHBdJOT 

C00TB8TCTB6HH0 BBpXHMM M HHJKHH^ 3ai^HTHbJB 

cnoH h no MBHbuieH Mepe oahh ochobhom cnon 
M3 xapTOHa h/mhh 6yMarn. 3aTeM yKa3aHHbie 
cnoH coeAHHBioT MejKAy co6ofl # nonywan nenry 
Mnn nncr, nocne Mero wepes sa^aHHwe 
npOMejxyTKM pexcymMM MHcrpyMeHTOM 
npon3BOA«T BpesaHHe no MeHbUjen Mepe b 

BBpXHHH aail^MTHbiVt CfK)H T8KHM 06pa3OM, HT06bl 

o6pe3Han KpoMKa oxBaTbisana onpeAeneHHyw 

OOViaCTb, 3BT6M B 3T0^ o6nacTH (fc>pe30H 

MsroTaennaaiOT aueMicy, npn stom 
pacnonoxeHHafl b BepxneM 3au4HTHOM cnoe 
rpaHHija bwqmkh onpeAenneTCfl o6peaHOH 
xpoMKOR, h nocne stoto b o6pa30BasujHecn 
BbieMKH ycTaHaBnHBaioT dnexrooKHbie MOAynw h 
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M3 nonyweHHOfl neHTW ham nncra aypy6a>0T 

OTAQAbHWe HOCHTenM AaKHbOC. 

B AaHHOM cnywae oTAenbHwe cnon TaioKe 
npeAnoMTHtenbHO coeAMHfm. apyr c ApyroM 
nocpeACTBOM cnoee TepMoaKTMBMpyeMoro xnefl, 
KOTopbiA axTH8MpyeTCJi noA fleAcTBMeM 
HarpeBaeMboc naMHHHpyxxi^HX ponnxoe nnoo 

KOHTaKTHbIM K/I06M. 

flpM HCnOnb30B8HHH TepMOaKTMBMpyBMOTO 

xnen i^enecoo6pa3Ho, hto6w no MBHbUjeM Mepe 

WaCTb OCHOBHbOC 01068 MMBna CKBOSHbie 
OTBepCTHH, KOTOpbie npH COeAMHBHMM CAOeB 

KapTOMKH 3anonHflWTcn KneeM H3 cnoeB 
TepMoaKTMBMpyeMoro icne», a pe3y/ibTaTe Hero 
cnoH, npHneraxxuMe k aTMM ochobhum cnoflM, 
coeAMHflWTCfl Apyr c ApyroM nocpeACTBOM xnea 

B CKSOaHblX OTBepCTMHX, npM STOM CK&03Hbl6 

OTBepCTHfl pacnonanaiOTCS) b aoHe 
urraMnoeoHHboc kdomok, BAonb xoTOpux na 
cneAywinefi craAHM BbipyoawT OTAenbHbie 

KapTOHKH TaXHM 06pa30M, HTO UJTaMnOBOHHafl 

xpoMxa npoxoAMT wepes cxao3Hbie otbbpcthh b 
ocHosHbix cnoflx. 

M, HaxoHOLf, b euje oahom 
npeAnoHTHTenbHOM BapMame BbinonneHMH 

M3O6peT0HMfl nOATOTaB n M BafOT BOpXHHH M 
HMXCHHH 3aUiHTHb<6 CACM H no M6HbUJQM Mepe 
OAHH OCHOBHOM CJWH M3 KapTOHa M/nnM 6yMaTM, 

CMaTbiBan KaxcAbiH H3 hhx c cooTBeTCTByioiAero 
pynona, aaTeM b ochobhom cnoe h b eepxHeM 
aau^HTHOM cnoe ewpy6aj0T OKHa, npn dtom oxna 
b 3amMTH0M cnoe no cbohm pa3M8paM 6onbtue 
okoh b ochobhom cnoe, nocne wero M3 
yKaaaHHboc BepxHero m HHxtHero 3aiAMTHboc cnoee 
m no MeHbiueM Mepe qahoto ocHOBHoro cnoa 
(JxipMMpywT oopaaywinyw KaproMxy CTpyxTypy, e 
KOTopoH yKaaaHHbie okhs o6paayK>T 
AByxcTyneHMaTbie BbieMKH, pacnoncoiceHHbie 
napes 3aAaHHbie npoMexcyTKH, c nonyweHMeM 
neHTbi c ynoMHHyTWMH AsyxcTyneHHaTbiMM 
BbieMxaMM, 33T6M b 3tm AByxcTyneHMaTbie 
BbieMKH ycraHaBnHBatOT snexTpoHHbie MOAynn, 
npn 3tom wacTb anexTpoHHoro MOAyrw c 
KOHTaxTHbiMM nnou^aAxaMM Ann KOHTaKTHoro 
o6M6Ha ABHHbiMM pacnonaraeTCfl a BepxneA 
30He BbieMKH, a wacrb anexTpoHHoro MOAynn c 
MHrerpanbHOM cxeMoM pacnonaraeTcn a hmjkhom 
3oho BbieMKH, h nocne stoto cnoM cxneMBaioT 
Apyr c ApyroM m c yjxe ycTaHoaneHHbiMH b 
AByxcTyneHHaTwe BbieMKH anexTpoHHWMM 
MOAynnMM m M3 nonyweHHoft neHTbi Bbipy6aK>T 
OTAenbHbie HocHTenn ABHHboc. 

npeMMymecTBa M3o6peTeHM« saxntoMaxTTCH, 

8 WaCTHOCTH, B TOM, MTO Heo6xOAMMbie WW 
MsroToeneHMB CTpyKTypbi KapTOMKH 6yMO)KHbie 

CnOM, M63aBMCHMO OT TOfO, MflBT TIM peHb 06 
OAHOCnOMHOM HAH MHOrOCAOMHOM KapTOMXe, 

cwaTbiaatoT c pynona, a caMa 6yMajKHan 
HC-xapTOHxa mokbt 6brrb TaxMM o6pa30M 
M3T0T0BneHa no 66CKoh6mhoh TexHonorMM. flpn 
3tom cxneMBaHHe HecKonwcnx cnoea npoHcxoAHT 
oweHb npocro, Tax xax cxneeHHbie nH&o Ha 
xonoAy, nw6o c noMou^bw tohkhx 
TepMoaxTM BHpyeMboc xneee cnoM Moryr 6bm> 
M3roT0BneHbj 6es 3HawHTenbHboc npocroee 
o6opyA08aHHfl. KpoMe toto, see TexHonorMM, 
H38ecTHbK3 aah o6bNHofl nepepaooTXH 6yMaTM, 
MoryT 6biTb MCnonbaoBaHbi npn MoroTOB neH m m 
6yMa*Hbix MC-xapTOMBK, npnweM 3to othochtca 
Kax x coeAHHeHMio oTAenbHboc cnoeB xapTOMKH, 
Tax h x HaHoceHMK) na hhx newaTHbix 
MaoopaxceHHH. Tax, HanpHMep, HSBecTHbie hs 
TexHonorHM o6pa6oTKH 6yMarM motoaw 
HaHBceHHR newaTH Moryr 6bm> McnonbaoaaHbi 
npM onTHManbHboc 3aTpaTax. nanpMMep, 
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6naroAap« pynoHHOMy una nwcTOBOMy 
HaHeceHMto nesaTKboc M3o6paxeHnfl Ha enow. 

npM 3T0M MOJKHO flOCTMMb BCOX M3B6CTHbOC M3 

TexMonorMH o6pa6oTxn 6yMarn nenaTHbix 
kqmoctb. flanee, 6yMa*Han MC-xapT04ica b 
npoTMBono/iojKHOcib ruiacTMaccoBOM 6e3BpeAna 
Ann oKpyxawmen cpeAbi m noAflaeTcn 
yTVMviaauMw (BTopiwHOfi nepepaooTxe). Eme 
oaho npenMyu;ocTBO MC-xapTOMXM coctomt e 

TOM, HTO OH8 B 3aBMCMMOCTM OT npHM6HRGM0r0 

icnen o6naaaeT Bwcoxofl TepMocTa6nnbH0CTbK>. 
KpOMe Toro, Ha 6yMaxHy»o HC-xapTOMxy b cwny 
anHTbiBatou^eA cnoco6Hoc™ ee noaepXHOCTM 

MOJKHO OHBHb npOCTO H3HOCM7b MHAHBHAyanbHbte 

ABHHbie, HanpMMep, c noMOtijbio CTpyftHoro 
npHHTepa. M, HaKweu, 6yMa*Han MC-xapTOMxa 

MOW8T 6btTb CHa&K6Ha BC8MM 3aU{MTHblMM 
3718M6HTaMVf, M3B8CTHblMM H3 o67iaCTH 

waroTOB/ieHMn qeHHboc 6yMar. HanpMMep, oamh 
M3 6yMa*Hbix cnoee mojkho cHa6flHTb oahoh H3 

HSaeCTHblX M3 T6XHMKM M3rOT0BneHMfl 63HXHOT 

3ainMTHba HvueM w 3aAenaTb ee b xapTOMxy. 

KaX H3B6CTHO M3 ypOBHfl TGXHMKH, Ha 

npoTHxeHWM bcqh b Hacronmee BpeMn ywe 
noMTM ABa/maTH/ierHeO mctopmm cyuiecTsoeaHMft 
HC-xapTOMXM npM ee pa3pa6oTKe 
opMeHTMpOBanacb na nnacTMaccy b xaMecTBe 
MaTepHana Ann xopnyca xapTOMXH. Tanon Bbi6op 
nnacTMaccbi b KaMecTBe MaTepMana 6bin 
onpaaAaH HenocpeflCT ae hho b cuny toco, hto 
OHa o6ecneMMBa©T xax AonroBeMHocTb, Tax h 

BWCOKytO M3HOCOCTOMKOCTb XapTOMXH. 

PaayMeeTcn, nocne nonaneHMn HC-xapTOsex 
mx cmnn npuMeHftTb b caMbix paanMMHbOc 
o6nacTHx, tab cpox cnyx<6bt xapwex oonee 
KopOTKMM. B xaMecTBe npMMepa Taxoro 

npHMeHBHHn MOJKHO HBSBBTb T6Jie4>OKHyiO 

KapTonxy. OflHatco m b AaHHOM cnyMae b 
KasecTBe MaTepMana Ann TeneqboHHbtx xapTotex 
6btna Bbi6paHa nnacTMacca. CneAaeaTenbHO, 
cpeAM cne^a/iMCTOB cymecreoean, wbbmaho, 
npeApaccyAOK, xotodwA He noaBonnn km 
aooouje paccMOTpuBaTb MHbie, Hexenn 
nnacTMacca, Maiepnanw aha M3roTosneHnn 
xapTOsex c HHTefpanbHbJMH cxeMaMn, nocxonbxy, 
xax nonananM, xapTOMXH mokho MaroTaanHMTb 

TOHbKO M3 3TOTO MaTepMana, KOTOpWM 

o6ecnesMBaeT HeooxoAMMyxD 3ainMTy aha 
HyacTBMTenbHoro MC-MOAynn. 8 nroooM cnyMae 

BOnpeKM Bb!LUBHa3BaHHbJM 3HaHHTeflbHblM 

npenMyinecTBaM, xoTopbtMH ofinaaajoT xapTOMXH 
M3 6yMam mom KapTona, otot MaTepnan ao 
HacTOflu;ero BpeMQKM He paccwaTpMBann e 
xaMecTBe npuroAHoro Ann MsroTosneHMn 

KapTOMBK C HHTerpa/lbHbiMM CX8M3MM MMBHHO 

npeAnoxeHHoro CTanoapTa. 

HH)Ke 6onee noApo6HO onucaHbt npMMepw 
BbinonHeHUR M3o6peTeHMA m Apyrvie era 
npeMMymecTBa co ccbinxoii Ha npwnaraeMbie 
MepTBJKM, Ha KOTopbfx noKasaHo: 

Ha <t*<r. 1 - sm caepxy MC-xapTOMKn; 

Ha 4)nr. 2 - crpyxrypa cnoea xopnyca 
xapTOMKH b nonepoMHOw pa3p63e; 

Ha <pv\r. 3 • Kopnyc kbptomkh c BbieMKofl e 
nonepeMHOM paspese; 

na 4>Hr, 4 - nonepeMHbiA pa3pe3 CTpyxTypbt 
cnoea ah« xapTOMKH, HsroTaBnnBaeMoA no 
TaxHonorow naMHHMpoaaKMfl; 

na ty\r. 5 • crpyxrypa cnoeB xapTOMxvi b 
nonepeHHOM paspese; 

na 0nr. 6 - cTpyxrypa cnoee no 4>nr. 5 b 
nonepeMHOM paspese c bmbmxom; 

na 4wr. 7 - crpyxTypa cnoea xapTONXM 
nepeA coeAHHBHHeM OTAenbHboc cnoea b 
nonepeHHOM paspeae; 
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Ha (fcwr. 8 - crpyxTypa cnoes no <})nr. 7 e 
nonepeMHOM paapese c coeAMHBHHbiMM flpyr c 
ApyroM cnoflMM xapronxM; 

na 4>nr. 9 - HC-xapTOMxa e nonepeMHOM 
pasp ea e; 

na <J>nr. 10 - xopnyc xapTOMxn c 
yrnyoneHMGM b nonepeMHOM pa3pe3e; 

na 4>ur. 11 - klC-xapTOMxa b nonepeMHOM 
paapeae; 

Ha 4>nr. 12 • nonepeMHwft pa3pe3 cTpyxrypbi 
cnoes Ann xapTOHKW, naroTaBnMBaeMofl no 
TexHonofMn naMMHupOBaHun; 

Ha 4»ir. 13 - MC-xapTOMxa b nonepeMHOM 
paapeae; 

hb 4>wr. 14 - MC-xapTOMxa b nonepeMHOM 
paapeae; 

na 43nr. 15 * MC-xapTOMxa b nonepeMHOM 
paapeae; 

Ha <|)Mr. 16 - HC-xapTOMxa b nonepeMHOM 
paapeae; 

Ha qbwr. 17 - cnoco6 HaroToaneHMfl 
HC-xapT0Mxw; 

na 0nr. 18 • MHorocnoMHan 6ecxoHGHHan 
nenra Ha bhab caepxy; 

na 4*4 r. 19 • nonepeMHbiH paspea newTw no 
cpw. 18; 

na 4>wr. 20 - HC-xapTOMxa Ha BHAe caepxy; 

Ha c|3Mr, 21 - cronxa MC-xapTOMex e 
nonepeMHOM paapeae. 

Ha <$>nr. 1 H3o6paweH bha caepxy 
HC-xapTOMxn c anexTpoHHbiM MOAyneM 1 e 
xopnyca 3 xapTOMxn. Kopnyc 3 xapTOMXH no 
cbomm paaMepaM cooTBeTCTByeT cTaHAapTy ISO 
7810. OnexTpoHHww MQAynb 1 aaAenaH a xopnyc 
xapTOMXH b onpeAeneHHOM nonoweHHH, xoTopoe 
Taxme onpaAeneHO craHAapTOM ISO 781672. 
ComacHO H3o6peTeHMK> xopnyc 3 HC-xapTOMXvi 

H3T0T08neH M3 OAHOfO. COOTB8TCTB8HHO 

HecxonbxMx 6yMaxHbix u/nnn xapTOHHba cnoee. 

Ha 4>nr. 2 npeACTBBneHa MHorocnoflHan 
crpyxTypa xapioMKM b nonepeMHOM paapeae 
nepeA 0opMnpoBaHM8M MHorocno&Hofl 
crpyxTypbi M3 OTAenbHboc cnoea xapTOMXH . 
Kapwxa cocTOMT M3 BepxHefo 3au(HTHoro cnon 
5, ocHOBHoro cnon 7 h HMJXHero 3aiAHTHoro cnon 
9. Ochobhom cnofl 7 Ha ooexx CToponax cna6>xeH 
tohkhm TepMoaxTHBupyeMUM xneeBbiM cnoeM 

11, C nOMOUJblO KOTOpOTO npOH3BOAMTCn 

cxnenBaHMe cnoea. nepeA coeAHH8HH6M 
OTAenbHbtx cnoee b cnonx 5 m 7 Bbtpy6aK>T oxna 
13, C00TB0TCTB6HHO 15, Tax MTO nocne 

COBMBU46HH 8 H CKnOMBaHMfl TpBX Cn06B B 

xopnyce xapTOMXH nonyMaxrr AayxcryneHMaTyio 

BbJeMXy. npM flpMMGHBHUM HeCXOnbXMX OCHOBHbOC 

cnoes e xopnyce xapTOMxn mojkbt 6bm> 
BbinonKena Taioxe MHonacryneHMaTan BbieMxa, 
npMMeM paaMep okoh b OTAenbHbtx ocHOBHbix 
cnonx yMBHbujaeTCH co cropoHbi Bepxnero 
aamiTHoro cnon. Taxan CTpyxrypa xapTOMXH 
ocooeHHo npeAnoMTHTenbHa, ecnn roiTbeBan 
Macca anexTpoHHoro MOAynn hmobt $opMy 
xannH, xax aro noxaaaHo, HanpMMep, hb <t>Mr. 
9, Tax xax a 3tom cnynae xoHTypw bugmkm 
MoryT 6bm> xopoojo noAomanw x $opMe 
nHTbeBofl Maccbi, a AOHHan MacTb bwbmxh 
BbtnonHena ManoM. 

MHorocnoAnan xapTcmxa mcokgt 
MsroTaBnHBaTbCfl c bwcokom 

npoM3BQAMTenbHOCTbK>. Tax, enow 5, 7 m 9 
MoryT CMaTbiBaTbcn c pynoHos m noABOAHTbcn 
Ann naMMHMpoBaHMn nocpe act bom HarpeTux 
naMMHMpytoiAHx ponnxoB, MexAy kotoowmm 
TepMoaxTMB h pyioTc h xneeewe cnon, 
CneAOBaTenbHo, nonyMaeTcn neHTOMHan 
MKorocnoflHan CTpyxrypa, xoTOpan Mepea 
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COOTBOTCTBytOU^MO paCCTOflHM 9 CHaGjKBKB 

BbieMicaMu Ann paaMemeHMn anexrpoHHOfo 
MOAynn. H3 stoh neMTOMHort MHorocnoMHOw 
crpyrrypb) Ha aneaywmeM craflMM cnoco6a 
8bipy6aK3T oTAenbHbie Kopnyca xaproMeK. B 

BbtOMKy KOpnyca KapTOMKM BK/lBMBaiOT 
3i18KTpOHHbie MQAy/1H 1. Heo6xQ£UMbW A/IA 3TOH 

Uenw Knefl mokbt HaxoAMTbcn amGo 
HenocpeACTBGHHO Ha MOAyne, nn6o, nanpHMep, 

HaKOCMTbCfl Ha nOBepXHOCTM BblOMKH 8 8 Mfle 

jKMfiKoro xnen. ycraHOBica MOAynn b Kopnyc 
KapTOMKM eo3M0>KHa nepeA Bbipy6KoA xapTOMKM 
unn nocns wee. 

Ann ynysujoHMH cxneMBaHwn MOAynn c 

KOpnyCOM KapTOMKM OCHOBHOM CHOM 7 BM6CTO 

HaHeceHHoro noeepx cnon KapTOMKM 
TepMoaiaHBMpyeMoro mien 11 mokbt 6bfTb 
CHa6)K6H TKaHbK) 8, nponmaHHOM 
TepMoaKTMBMpyeMWM K/ieeM. Ha <£>nr. 2 TK&Hb 

06O3HaM8Ha TOMKBMM 8 BBpXHBM 

TepMoaKTMBHpyaMOM cnoo 11. TxaHb mo*ho 
Bbi6pan> TaKMM o6paaoM, mto6w ona 
ooecneMHeana orrmMa/ibHyio npoMHocrb 
CKneMBaHM« aneiopoHHoro MOAynn m KOpnyca 

KapTOMKM . B TOTOBOM KapTOMKB TX3Hb 

HaxoflHTCR, cneAosaTenbHo, Me*Ay 3au|HTHWM 

CriOBM 5 M OCHOBHbJM CAOOM 7. llpOMHOe 

coeAHHeHHo MQAy/in c ncaHbfo, t8khm o6pa30M, 
o6ecnsMn bbbt HaAe*Hoe Kpennanna MOAynn 
MBxay cnoHMM a roroeoH MC-KapTOMxe. Bmocto 

TK3HH, nOKpblBaiOilfeM BOO nosepxHocTb 
OCHOBHOTO CnOfl 7, 3TOT OCHOBHOM C/10M 7 MOKHO 
CHa6waTb TKaHbK) MHH nneHKOM TOftbKO B 

o6nacTM okho 15, mto Taiace noseonneT 
AOCTnraTb BuuieHaaaaHHbix ocfcqbeKToe. 

Ha noBQpxHocTM 12 MQQyna, noKa3aHHono na 
<fcnr. 2, pacnonoweHbi KOHTaKTHbie nnoinaAKM 

AHR CMMTblBaHMn AaHHWX C KapTOMKM HpM 
HenOCpBACTBBHHOM K0HT8KT8 C HMMM. 
AnbTepHaTHBHO 3TOMy HC*KapTOMK8 M0)«eT 6blTb 

CHa6)KBHa 3/iexTpOHHbiM MOAyneM, npwroAHbiM 
Ann 6ecK0HTaxTHoro o6M6Ha AaHHbiMM. Taxofl 

MOAy/lb M0)K9T 6blTb yCTBHOBnBH 8 0KH6 15. B 

3TOM cnyMae mcokho, cneAoeaTenbHo, He 
McnonbaoaaTb okho 13 b satAHTHOM cnoe 5 ( Tax 

MTO 8 rOTOBOH HC-KapTOMXe MOAy/lb AA* 

GecxoHTaxTHoro o6Mona ABHHbiMM pacnonoxGH b 

0KH8 15 Me)Wy 3aiAMTHbiWM CHOflMH 5 M 9. 

Ha <J)Mr. 3 M3o6pa*eH Kopnyc oahochomhoA 

KBpTOHHOH KapTOMKM B nOHeDOMHOM 0330638. 

KapTOH 17 mojkho Taioxe CMaTbiaaTb c pynona. B 
xapTOHe Mepea aaAaHHue npoMexcyTKM npootiTbj 
OKHa 15. KpoMa toto, nocpeACTBOM rny6oKoro 
TMCHSHHfl icapTOHa 17 b oonacTM OKHa 15 
nonyMawT BbieMKy 19 MeHbLuen rny6MHw c 

OOnbUJMM AHaMBTpOM, M9M y OKHa 15. B 

o6pa3oaaBUJ8ecn meaAo xapTOHa mcwkbt 6bm> 

8K/10BH MOAynb 1, npMMBM B KaM8CTB8 KHeeBOrO 

cnofl McnonbayioT aho bugmkm 19. MoAynb 
mojkbt 6biTb sicneeH B rH83A0 TaiOKd C nOMOLAblO 
HaneceHHoro Ha Hero Knea, Hanpniwep 
npeACTaanHiomero co6om TepMoaxrviaMpyeMbiM 
Knew mhh KOHTaioHbifi Knen. m^m c noMoi4wo 
iKMAKoro tcnen. KapTomca moxcbt 6biTb Bbipy6neHa 

M3 KapTOHHOft HOHTbl nepeA BKneMBaHMBM 

MOAynn wnw nocne aTofl onepaMUM. B roTOBofl 
HC-napTOHKe Ha ee TW/ibHoA nOBepXHOCTM a 
30H8 pacnonoMeHHa MOAynn mokst HaxoAMTbcn 

TatOKB MaCTb OKHa 15, H8 3art0nH6HHafl 3TMM 

MOAyneM. J\ns\ npHAaHMA xapTe 6onee 

dCTeTMMHOTO BH8UJH8fX) 6MA& 3T8 HaCTb MOJKBT 

6biTb Taioxe AononHMTenbHo 3aKpbtTa, HanpMMap. 
aanwBKOM nMTbeaoR Maccow nnM KaKMM-nw6o 

Ha 0Mf. 4 M3o6pajKBHa MHorocnowHan 
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CTpyKTypa xapTOMKM nepeA naMMHMpoBaHMeM a 
nonepeMHOM paspese. Cnon 5. 7 m 9 ma8htmhhw 
TaxoBbiM, KOTopbie noKa3aHw na 0wr. Z 
flononHHTenbHO k 3Tmm cnonM a crpyKType 
Taioxe npeAycMOTpeHbi OTAenbHbie xneeabie 
cnon 21 m 23, Taioxe cna&KeHHbie 

COOTBeTCTByiOlHMMM Bbtpy6/18HHblMM 
OTBepCTMflMM. 

Kneeabie caom 21 m 23 MoryT 6biTb 
BbinonHeHbi am6o e bhab TepMoaxTMSMpyeMbix 
cnoeB, nn6o b bha8 KOHTaxTHba xnee&btx oiobb. 
B nocne ah 9M cnyMae e cnonx AO/uKHbi 6bnb 
npeAycMOTpeHw orana, ec/iM cnon 
AononHMTenbHo noxpbiTbi cunHKOHoeoii neHTOM. 
MTo6b< M36ex(aTb npMK/iBMBaHUfl urraMnoa. 
nocne Bbipy6KM okoh CMnMKOHoabte nenTbi MoryT 
6brrb cMoraHbi c xoHTaxrHbot xneeBboc cnoes m 
HaMOTBHbi Ha npeAHasHaMeHHbJe Ann 3Tofl i^enw 
pynoHbi. 

3neKTpoHHbtfl MOAynb 1 nepeA pynoHHbiM 

naMMHHpO&aHMOM MO>K6T 6t4Tb yxB ynoKBH 8 

OKHa xneea oro cnon 21 TaKMM o6pa30M, MTo6bi 
yMacTox KOHraxTHoft nnotAdAKM npMneran k 
KneeaoMy cnox> 21, a ysacTOK MOAynn c 
MHTerpanbHOM cxgmoh pacnonarancn a okho, xax 
3T0 noxa3aHO na qepTewe. flpM q^opMMpoeaHMM 

MHOTCCnOHHOM CTpyKTypbl M3 M306pajK6HHblX 

cnoea npeAcraaneHHbiH Ha neptewe MOAynb, 
cneAOBaTenbHO, OAHOBpeMeHHO cxneMaaeTcn c 
KneesbtM cnoew 21 a eueMKe xopnyca kbptohkm. 

B tom cnyMae, ecnn anexrpoHHbiM MOAynb He 
AOfDxeH BKnewBaTbcn a BbiBMxy npM 
qbopMMDOBaKHM MHorocnoMKoro KOpnyca 

KapTOMKM, TO OKHO MO)KHO TafOKB BbipySviTb 8 

xneeBOM cnoe 21 tomho TaKoro xe paaMepa, mto 
m okho b 3au(MTHOM cnoe 5. 8 3T0M cnysae Ha 
3anneMMKe AByxcryneHMaTOM bugmkm npn 
naMMHMpoaaHMM cnoea oTcyTCTsyeT xneeBOM 
cnofi. Tax mto npM HarpeaaHMM stoto cnon 
xnentAMM MaTepnan He mojkot npoHMKHyTb Ha 
noeepXHOCTb xaprw. Taxof) BapuaHT BbmonHeHMn 
ocooeHHO npeAnoMTMTeneH b tom cnyMae, ecnn 
Kopnyc xapTOMKM nocne urraMnoBKM AonxeH 
CKnaAMpoBaTbcn a xaMecTee nonyo>a6pMKaTa. 
floxaaaHHan Ha (fcur. 4 crpyxTypa xapTbi Tacxe 
ocooeHHO npMTOAHa Ann 3aAenKM MOAynn Ann 
6ecxoHTaKTHoro ooMena AaHHba. B stom cnyMae 
CHOBa moxho He Mcnonb30Ba*n» oxna b cnonx 5 m 
21. 

Ha <$)nr. 2 m 4 npeACTaeneHw MHorocnoftHwe 

CTpyXTyDbJ KapTOMKM, B KOTOpUX 8 OTA&nbHblX 

cnonx nepeA mx cooAHHOHneM yxte 
npeAycMOTpeHbi oxna, KOTopbie nocne 
006AM HBHun cnoes o6pa3yK>T b Kopnyca 
KapTOMKM BbieMxy. B npoTM BononoxHocTb 3Towy 
Ha qbwr. 5-3 npeAcrasneHbi npHMepu 
ocyu|8CTBneHMn M3o6peTeHMn, a kotooux 
Bwewxy a Kopnyce KapTOMKM BbinonHnwT nocne 
coeAMHeHMn cnoeB. 

Ha 0Mr. 5 noxa3ana CTpyxTypa KapTOMKM, 
cocToniAan na ochobhoto cnon 7 m 3auuiTHbix 
cnoea 5 m 9, npn Me m cnon coeAMHeHbi Apyr c 
ApynDM c noMoiubio TepMoaxTMBMpyeMbix 
xneeabix cnoee 11. B xaMecTae 
TepMoaxTMBMpyeMbDC xneeBbix cnoeB mojkho 
npMMBHnTb, HanpMMep, oMBHb TOHxyw 
nonM3TMneHOByio (T\3) nneMxy mrm nneHxy ms 
aMOp4>woro nonM3TMneHTepe<|3TanaTa (AFI3T), 
KOTopbie HBHOcnT c o6eux ctodoh Ha ochobhom 
cnovi 7. B aainHTHOM cnoe 5 Bbipy6HbiM 
urraMnoM 41 cHaMana MsroTaanMaaioT o6pe3HyK) 
xpoMxy 43, onpeAennx)tAyK> xpan nepeoft mbctm 
AByxcryneHMaToA bwbmkm. 3btbm o>pe30M e 
Kopnyce xapTOMKM M3roTaanMBax)T noKaaaHHyrc 
na o>Mr. 6 AByxcryneHMaTyw BbteMxy 19 TaxMM 
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o6pa30M, mto Ha 3anneMMK9 45 oonaxaeTCfl 
TepMoaKTMBupyeMbi^ Kneeeofl cnod 11. 

DpeHMyu^ecTBO npuMeneHHfl 8btpy6Horo 
uiTaMna aha oopaaoeaHMs oopesHoft kdomxm 43 
aaxniOHaeTCP b tom, mto b bmahmoh* oonacrw 
roTosoft MHn-KapTbi nonynaiOT HMCTbifi h 
omMMecw ceaynpeMHbiH Kpan, b to boom* Kate 
npM npMM8H0HMH $pe3bi a™ BwnonHBHM* 
BbieMKM b 6yMare xpan Hen36e>KHo 

"B3fiOXMaHMBaK)TCfl", KBK 3TO o6o3HaMGHO Ha 

4)nr. 6. b KpaeBOH 30hb hmjkhbR Macro 
AByxcryneHHaToA bbibmkm. Ohbbhaho, mto 
mojkho Tatoxe He npMMewm> BupyOHOii urraMn h 

H31X>TaBJ1MBaTb BbXJMKy HCXntOMMTenbHO c 

noMOL^bto $pe3bi. 

B AByxcTyneHMaTyto BbieMKy 19 Kopnyca 
KapTOMxn (cm. <pur. 6) noMeiuatOT aneinpoHHbiM 
Monynb, kbk 3to noxaaaHO, HanpMMep, Ha <J)Hr. 

2, H npHKDBH B8t0T Ha 33nn8MHK0 45 C HOMOUJbJO 

o6HaM8HHoro b npouecce 4>pe3epoBaHMH 
TepMoaKTHBHpyeMoro xneeBoro cnoa 11. 

OmBBHAHO, MTO aflBICTDOHHblA MOAyHb T3WK8 
MOJKHO AOnOHHMTBnbHO CHaSflHTb WIBBM, MT06bl 

ynyMLunTb cqenneHMe c KOpnycoM xapTOMKM. 3to 
oco66hho n peflnoMTHTenb ho b tom cnysae, ecnw 
TepMoaKTHBHpydMbiB tcneesbie cnon 11 OMBHb 
tohkmb, a wieeeoM cnofi 11 b done aannesMKa 
45 bubmkh b npoqecc© qbpeaepoaaHMfl 

np6AH3M6p6HH0 H/1M HBnpBAHaMBpBHHO 

noBpeoKflawT, cootbbtctbghho yAanaiOT. 

Ha 4wr. 7 M3o6pa«eHa ananorMMHa* <fcnr. 5 
crpyKTypa cnoee, QAHara b abhhom cnyMaa 
3ai4MTHbie cnon 5 m 9 8140 ho cobamhbhw c 
ochobhwm ctiobm 7. B noKaoaHHOM npHMBpe 

BbtnOHHBHMfl M306p8TeHM* CHOH KapTOMKM 

coeflUHRioT npyr c ApyroM HarpeaaewwMH 
nyaHOOHaMM 46 m 47 noA A6mctbhbm Tenna m 
AaBiieHHfl, npMMBM HarpeeaeMbie nyancoHbi 46 m 
47 B 30He, tab B nocneflyiotneM b icopnyce 
KapTOMKM M3T0TaBflHBaf0T BblOMKy, mmbk>t 

yrny6^0HHfl 49 m 51. TaiotM o6pa30M, npw 

COBAMHBHMH CHOBB B 30H6 3TMX yrny6n8HM& 

TepMoaKTMBMpyeMwe cnoM 11 ne axTHBMpyioTCfl, 

T3K MTO B 3TOtf 30H6 COBAMHBHMe M6)KAy CnOflMH 
KapTOMKM H8 npOHCXOflMT. 

Ha 4>nr, 8 M3o6paweHa cTpytoypa KapTOMKM 
no cjjvtr. 7, oAHaico b a^hhom cnyMae OTAenbHbie 

CJTOM KapTOMKM C06AMHBHbl Apyr C APyTOM. 

BnaroAapn cneqnanbHOMy BbtnonHeHwo 
o6onpesaeMbix nyaHConoB 3amnTHwfi cnon 5 ho 

COeAMHABTCfl C OCHOBHWM CflOBM 7 Ha yMaCTKB 

53, a 3au4MTKbiM chom 9 He coeAMHaeTcn c 

OCHOBHblM cnoeM 7 Ha yMaCTKB 55. B A8HH0M 

cnyMae bbpxhkmo Macrb AByxcryneHHaToft 

BbiBMKM MOtKHO BbinonHMTb C nOMOUJbK) 

Bbipy6Horo urraMna 41, npu stom BbipyOHou 
urraMn 41 cnanana e boast b tcopnyc KapTOMKM no 
MeHbiueA Mepe Ha Taxyio rnyoViHy, vito6w npoMTM 
Mepea aaiuMTHbifi cnoft 5. MacTb 3ainnTHOfo cnofl, 
nejKau^afl BHyTDM oCpeanoM kdomkm, aaieM 
mojkbt 6biTb nerxo yAaneHa, Tan kbk 3Ta Macrb 

HO MM0GT C08AMH6HHS C KflBBBWM CA06M 11. 

HwKHflfl MacTb AByxcryneHMaTOM BbiBMKM mojkbt 

OblTb M3TOTOBneHa BHanOTMMHblM o6paaoM c 

noMOu^bto BbipyoHoro urraMna 57. npw stom 
nonynawT Kopnyc kbptomkm, ananorMMHwii 
noKadaHHOMy Ha <$Hr. 6, c AByxcTyneHsaTOH 

BbieMKOM, OAH3KO C HHCTblMH o6pB3Hb1MH 
KpOMKBMM no BC8M CT0HK8. 0M8BMAH0, MTO 

onucaHHbifl cnoco6 hb orpaHHMBH 

M3TOTOBneHM8M AB yXCTynOHMaTOfl BbiBMKM, 

AnanorMMHbiM o6pa30M b xopnyca KapTOMKM 
mojkho BbinonHnTb Taioxe m oeccrynaHMaTbie, 

COOTB6TCTBBHH0 MHOTOCTynOHM 3Tbl8 BbiBMKM. 

Cnoco6 MaroTOsneHMfl, onMcaHHbi^ co 
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ccbinKOM Ha qbvir. 7 m 8, oco6eHH0 npwroABH Ann 

KOpnyCOB KapTOMBK, BbinOIIHBHHblX 

MCxnwMHTenbHO M3 6yMarw h xapTOHa, Tax kbk 
OTASJibHbie 6yMaxHbie enow npn cooahh8hmm hs 
paaMsrMawTCfl, xax sto nponcxQAHT npn 

$0pMHp0eaHHM MHOTOCnoflHOfi CTpyKTypbl M3 

nnacTMaccoBbix cnoeB. C noMou^bio 
H3o6paJK8HHbix HarpeBaeMbix nyaHcoHos Tenno 
nKuib nepeAaeTcs Mepes 6yMary k 
TepMoaxTMBMpyeMbiM xneeBbiM cno»M, KOTopwe 
enanoAapH aTOMy aKTMBMpyioTCsi. TamM 
o6paaoM, cbmh 6yMaxHwe cnoM bo bdomr Bcero 
npoyecca MaroTosneHMfl ne Ae^opMupytoTCfl, 
Tax mto m b Mecrax nepexoAa k HeoCorpeeaeMbiM 
yMacTxaM (cm. 4>nr. 7) hb nponcxoAMT hmicbkhx 

M3MQH8HHH 4>OpMbl 6yMB)KHbDC 01088. TeM 
CBMblM AOHHbffi yMaCTOK AByXCTynBHMaTOM 
BbieMKM B rOTOBOM KOpnyCB KapTOMKM MMBBT 

nncocyK) q*xjpMy. 

Ha cjHir. 9 npeacraBneH OAKOcnoHKbi^ 
tcopnyc xapTOMKM c AayxcryneHMaTOM bubmxoh 
19, b KOTopyw c noMOU|bK> )KMAxoro Knap 59 
BxneeH aneKTpoHHb^ MOAynb 1. npM 

6)K8AHe8H0M nonb30BaHMH MMn-KapTOM 

B03HMKaioT M3rvt6aK>inne HarpyaxM, 

OKa3biaajotAMe bo3A8hctbh8 na Kopnyc xapTOMKM 
Tatoxe m b 3one aneirrpoHHoro MOAynn. 
BcneACTBHO paccnoeKMn 6yMam stm 
MarMSaKx^Me HarpyaxM b npHMepe BbinonHBHHq, 
noKaaaHHOM Ha 4mr. 9. MoryT npnaecTM k TOMy, 
mto 6yMara HaMHOT paccnanBaTbCfl 8 aoHe 
aan/ieMHiea 45 (cm. qbur. 6) e BbisMxe 
HenocpeACTBeHHO noA xcmakmm xneeM, a 
anexTpoHHufl MOAynb BcneACTBMe stoto Mepea 

HBKOTOpOe BpBMfl OTABnMTCfl OT KOpTiyca 
KBpTOMXM. 

XoTfl HMn-KapTbi M3 6yMarn paccMHTaHw 
npOMMy ti(8CTB 8HH0 Ha Mcnonb308aHM8 B TBX 
o6nacTRX, r^e cpox cnyxc6bi KapTonex onenb 
KopoTKMH, a CTpyxTypa xapTOMKM, noxaaaKHafl 
hb qbwr. 9. AocraTOMHO AonroaeMHa, tbm hb 
MBHee cqenneHMe MOAynn c xopnycoM xapTOMKM 
moxcho ynyMLUHTb, npeAycMOTpee a 
AByxcrynoHMaTOH BbieMxe 19 BHyTpeHHMe 
BbnoMKM 63, npopeaaeMbie c noMOLUwo 0p83bi 
61, kbk noxa3aHO na <pw. 10. 

B AByxcTyneHMaTyto BbieMKy 19 bboakt 

A03M pOSaHKOe KOnHMBCTBO XCHAKOTO KTIOfl 59, 

KOTopbiM npn ycraHOBKe aneiapoHHoro MOAynn 1 
pacnpeAenaeTCR b bwbmkb 19 TaxMM o6pa30M, 
mto BHyTpeHHMe BbrroMKM 63 Tatoxe 3ano/iHmoTCP 
xcmakmm xneeM 59 (cm. $«r. 10 m 11). TeM 
caMMM o6ecneMMBaeTCfl HaAetKHoe 3axpenneHMe 
anexTpoHHoro MOAynw 1 b icopnyce xapTOMKM m 
ero npeAoxpaHeHMe ot A8^CTBytoiAMX 
BepTMKanbHO k no b e px hoctm xapTOMKM cwn. 

KpOMB TOTO, XCMAKMM KHQih, XOTOpbIM 8 ABHHOM 

cnyMae cMaMMBaeT bob creHKM BbiBMKM, Taxxe 
o6ecneMMBaeT xopoiuyto 3au{HTy ot paocnoeHMfl 

6yMafM B 30HB 3TMX CT8H0X. OmBBMAHO, MTO 
a/IbTBpHaTMBHO 3T0My MOJKHO HB MCn0nb3O8aTb 

BHyTpeHHMe butomkm, a kmakmh Knew 

AOSMpOBaTb TaXMM 06pa30M, MT06bl 30HW CT8H0K 
8 rOTOBOfl KapTOMMB 6binM 8 AOCraTOMHOA 

creneHH, cootb otctb b hho nonHOCTbto, cmombhw 
kabbm. 

Ha 4>nr. 1 2 M3o6pa?KOH b nonepoMHOM 
paapese MHorocnoHHbiM xopnyc icapTbi nepeA 
npoqeccoM 4>opMHpoBBHMn MHorocnoMHOfi 
crpyKTypbi. OTAenbHbie cnoM 5, 7 m 9 habhthmhw 
cnoflM. noKa3aHHbiM na 0vir. 2. OAHaxo b a3hhom 
cnyMae b bbpxhbm aatAMTHOM cnoe 5 bmocto 
oxHa 13 npBAycMOTpeHO abb okhb 25, 
paaAeneHHbix nepeMbiMKofl 27. 3neirrpoHHwfl 
MOAynb 1 nepeA naMMHMpoBaHHBM 
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ycraHae/iMBaioT b okho 15 ocHOBHoro chor 7 
Tax, xax a to noica3aHo Ha qbw\ 12. flpH 
naMMHMpoeaHMM cnoee M3 pynoHa Moay/ib 1 
ocnenBa©TCfl CO chogm 7 m flononHme/ibHO 
aaAsnbiBasTCfi MG)KAy crormh 5 h 7. B roTosofl 
HC-KapTosKe KOHTaxTHbie nnoaiaAKM Mo^ynn 1 
pacnonoxeHw b OKKax 25, a aaAanxa MG*Ay 
cnoflMH ocyiuecTBnneTCA c noMomwo 
nepeMUMKM 27. Moay/ib, ocooghho npMroAHwn 
Ann BbiLueHaasaHHoro cnoco6a HaroTOBnaHMfl 
KapTOMKM, noflpoCHO omtcax B EP-B1 0140230. 

Ha o>nr. 13-16 npeACTaB/ieHbi Apyme 
npHMepbi BbtnorweHMW M3o6peTeHMn, a xoTopux 
anempoKHbtj) Mooynb 3a cmgt daAenxM 
OTAenbKbix era AGTariaH MGway AByM* chohmh 
KapTOMKM 3aKperuwera s Kopnyce KapTOMKM y*e 
npM ee MaroTOBneHMM, 

Ha qW, 13 H3o6pa7KeKa MHoroc/ioiiHaa 
cTpyioypa KapTOMKM, cocTOfli^an ms aamMTHbix 
cnoeB 5 m 9 m ochobhux cnoeB 7 m 10. 
3neKTpoHHbift MQaynb 1, pasMeujeHHbtM a 
noicaaaHKOH cTpyxType KapTOMKM, mmggt 
aHKBposoMHyio paMKy 65. KOTopaa BbiCTynaeT 3a 
npeae/ibt nmoro Kopnyca 67 Mo^y/in m KOTopaa 

yxe 80 BpGMfl H3TDT0Bfl8HHfl KapTOMOK 

aaflenbmaeTCfl MewAy o6ommm c/iohmm 5 m 7 
KapTOMKM. Kan noxaoano Ha o>nr. 13, 
aHKepoBOMHan paMKa 65 c o6enx ctodoh 
oKpyxewa TepMoaxTHBMpyeMbtMM kjiggbumh 
cnoHMM, 6naroAapa MBMy MewAy aHKepoBOHHOM" 
paMKOH M KOpnycoM KapTOMKM o6pa3yeTCH 
HaAaxHoe cqenneHne. B npa^noMTMTenbHOM 
npMMepe 8binanH6HM« aHxaposoMHyjo pavucy 

BbJnO/lHfllOT M3 TK3HM, B KOTOpyK) BO BD6MH 

M3roTOB/i8HMn KapTOMKM k/ibgbom MaTopwan 
MOK6T npoHMKaTb M3 npH/ierawmMX Kneasboc 
cnoes 11. 3to hdmboamt k TOMy, mto 
npunerajotnne KneeBbie cnon 11 cogawhajotc* 

MBKpy COOOM KOCBGHHWM 0Opa3OM, M K JiyMUIGMy 

aaKpenneHUfo MOAynfl a Kopnyce KapTOMKM. 

Ha qbwr, 14-16 npeAcraaneHbi Apyrwe 

npHMODbl BbinOJlHBHMH, B KOTOpblX 3/ieKTpOHHblfi 

MOAynb 3aflenaH Me>KAy c/iohmh KapTOMKM. Bee 

MOAy/lM Ha 3THX M6pT8JKaX MM8K3T QAMHaXOByiO 

CTpyioypy m b o6uieM o6o3HaMaioTcn Kax MOAynn 

C BblBOAHOM paMKOfl. OHM COCTORT M3 

MBTannMMecKofl nnacTMHKM 69, e kotodom 
pa3MdLA8Hbi cxeMHbia KOHraxTbi w Ha oahoA 
CTopona kotodom pacnortowGH HC-3/lGMeHT 71, 
aneKTpMMGCKM cogamughhuh c ko HTa tax wmm 
nnomaAxaMM KOHTaxToa. WC-sneMeHT m 

dDGXTpHMGCKHG COGAMHGHMfl C LJGflbKJ MX 3aU{MTbl 

ot m Gxan hmgcxmx Harpy30K OKpyaceHbi 
sa/iHBOMHoft Maccofl. B noKa3aHHbix npMMepax 
aunoriHeHMn aHKepOBOSHan paMxa o6pa30BaHa 

yA/lMHeHMRMM KOHTaXTHbtX fVTOLi^aAOK, KOTOpblG 

BbicTynatoT 3a npeflenw cooctbbhho cxaMbi 

pacnO/IOKBHMfl KOHTaKTOB m 3aflenaHbi MeMAy 
AByMfl CflOflMH KapTOMKM. 

Ha qbvir. 14 M3o6paxeHa TaKan )K8 CTpyioypa 

KapTOMKM, MTO M Ha q^Mr. 13. AHKepOBOMHafl 

paMxa yxe npn MsroToeneHMM KapTOMKM, T.e, 

npM C06AMH8HMM OTA6J1bHbOC CA06B, M30THyTa 

BHyTpb KapTOMKM, 6naroAapn MeMy nonyMatoT 
crrpyirrypy, noKa3aHHy»o Ha o>nr. 14. 

H3T0T0B/T8HM6 0Cym8CTBfW0TCfl T8KMM *0 

o6pa30M, Kax 6bino onncaHO Bbitue co ccbinxoA 
hb <pur. 12. 

Ha qbur. 15 M3o6pajK6Ha MMn-xapTa b 
nonepeMHOM paapese, b kotodom aHxapOBOMna* 
paMxa MOAynn c BbiaoAHoA paMKoA hb M30fHyra, 
a KOHTaxTHbie nnou^aAXM 73 anaxTpoHHono 
MOAynn pacnonoweHbi hhjko noeepxHOCTM 
KapTOMKM. KOHTaxTHbie ruioiAaAKM b Macrax 
nepexoAa x yAnMHeHM«M, cnywau\\AM Ann 
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xpenneHM*. Moryr 6biTb CHa6«eHbi 
pa3fpy30MHbiMM OTBepcTMflMM 75, oonyMaeMWMM 

nMCTOBOM UITaMnOBKOft, TBK MTO 3TM KOHTaKTHbl© 

nnomaAKM coaAMHeHbi c yAnunaHM hmm nMUJb 

TOHKMMM nepeMbtMKaMM. 3T0 npMBOAHT K 

MexaHHMecxoMy paaAeneHMK) napexQAHoA soHbi 
MQAy nb/aHxe poBOMHafl paMxa, a tgm caMbiM m k 
pa3rpy3xe b 3ToA 30H8 npM bo3abmctbmh Ha 
xapTOMxy M3TM6aK)U4Mx narpyaoK, Tax mto 
KneasoR cnoA 1 1 He Tax 6b*cTpo oTAennaTCfl ot 
3TOTO CJTOfl KapTOMKM, HanpMMep, BcneACTBHe 
HaAPbUa, COOTBaTCTBBHHO OTCnoeHMfl 

HvoKen©)Kamero enew 7 kbptomkm. 

Ha o>r. 16 npeACTaaneHO Taxo© *e 
nonopOMHoe coMGHMe, mto m Ha Q>nr. 15. OAHaxo 
b AaHHOM oryMae KneeeoA cnofi 11, npoxoASiMMM 
noA aHxepoeoMHOM paMKofl, aoxoamt ao xpaeBoA 

30HW HM)KHaM M3CTM AByXCTynaHMBTOH BblBMKM, 

6naroAapfl MBMy o6ecnaMMBaeTca oo/ibuian 
noaapxHocTb CKneMBaHMfi zyw npMKneMBaHMfl 
anexTpoHHoro MOAy/ifl. Aajiee Ha o>nr. 16 
noKaoaH HarpeBaaMbiA nyancoH 77, c noMOi^bKS 

KOTOPOTO Ha OTflQJlbHOM nOGHL^IH o6pa6oTKM 

AononHMTextbHO moxbt 6biTb ynymueHO 
cqenneHMe aHxepOBOMHoA paMKM c x^eeBbiMH 

CnORMM 11. 

Ha o>Mf. 17 npeAcraaneH cnoco6 
H3roToanaHMfl 6yMa>KHoA MC-KapTOMXH, 
cocTOfiiueA M3 AByx cnoes, cooam HfldMboc 
nocpeACTBOM KDHTaxTHoro xnefl. Ha nepBOM 
craAMM npot^ecca (qbnr. 17a) M3 noxpuToA 

CMflMKOHOBOM rVWHKOM 29 HfiHTbl 31 C 
KOHTaXTHblM KHeOM M3TOTaBnMBaKXT 

KOM6MHMpoaaHHbte 3JiaM8HTbi 33. 3ry craAMK) 
ocyiAecTBnn»oT cnoco6awn, KOTOpbie 

HCnOJ1b3yK)T B T8XHMK8 3TMK8THpOBaHMfl M 

KOTopwe M38©CTHbi cnequajiMCTy, m no3TOMy b 
AaHHOM c/iyMae hb Tpe6yaTcn ux 6onee 
npApo6Hoe nojicHeHMe. flono/iHMTenbHO 

HSTOTOBneHMB TBKMX KOM6mHH pOBBXHblX 

3neM6HToe m3B8ctho M3 DE-OS 4122049. 
CMiiMKOHOByio nneHKy 29, CHa6)KeHHyK> 

K0M6m HMDOBaHHbtM M 3neM6HTaMM 33. 

coeAMHflioT c oyMawKbiM cnoGM 35, cHaSxeHHbiM 
cnoeM 37 xoHTaxTHoro Knen. noexonwey 
cqenneHMa KOMOMHMpoaaHHoro aneMeHra co 

CJ108M KOHTaKTHOrO IClGfl BblUJO. M8M C 
CMflMKOHOBblM CXKJBM, TO KOM6m HM pOBBHHbt^ 
d/IBMBHT npHHHnaCT K neHTB 37 C XOHTaKTHbIM 

xnooM, b peaynbTaTe Mero nonyMator 
no/iyo>a6pMxaT, noxaaaHHWM Ha o>Mr. 176. Ha 
oiaAywineM ctbamm npouecca (qW. 17b) 
anexTpoHHwo MOAynn 1 BbtpyoatOT ms tightw 39 

MOAy/>GH M CKHGHBaiOT C KOM^HHMpOBaXHblM 

sriGMGHTOM 33. (1oxa3aKHWM Ha 0>wr. 17r 
nonyqba6pHKaT cogahh^wt c noAsaprMyTOH 

npGABapHTG/lbHOfl flHCTOBOft UJTaMnOBKG 
XapTOMHOfl flGHTOM 17 C 0KH3MM 15 TaXMM 
06pa3OM, MTO HaKJTGGHHblG Ha GyMBXHblM CJIOM 

35 MOAynn yKnaAbteajoTcfl b oxna. B 
jax/iKxeHH*, kbk DOxa3aHO Ha o>Mr. 17a. 
roTOBWG 6yMa)KHbia HC-xapTOMKM Bwpyoaxn H3 

AGHTbi. OMGBMAHO, MTO 6yM8JKHWG KapTOMKM 
M05KHO TaJOKG M3rOTaB/1MBBTb TO OTABJTbHOCTM. B 

3tom cnyMae oTAenbHbia noxa3aHHbie Ha 
MepTBxcax cnon kbptomkm jokg mmbiot paaMep 

KapTOMKM, Tax MTO OOC/1G COGAHHGHHfl OTABJlbHbK 

c/iOGB Kopnyc xapTOMKH nonyMaGTCfl y?xe c 
jaAaHHbiMH pa3MepaMM. 

BbiuieonMcaHHbta BapMaHTbi BbinonHGHMH 

H30600TGHHfl OTHOCflTCn TOAbKO X T8KMM Gft) 

aapwaHTaM, b KOTopboc Mcno/ib3yiOT y»a rorosbw 

6yMaJKHb4G, CO0TB6TCTBGHH0 K8pT0HHbl8 nO/KJTHa 
(nMCTbl) MflM COGflMHfliOT MX M npM 3TOM HJ1M 

BnocneflCTBMH b xopnyc KapTOMKM BCTas/iflWT 
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anetapoHHbifl MQAynb. AnbTepnaTWBHo 3Towy 
□neKTpoHHbie Moflynn Ta»Ke moxho acraB/WTb b 
KapTOH yme npM MaroToeneHMM nocneAnero. 3tot 
cnoco6 oco66hho npeAnoMTMTen sh b cnyMae 
aneiapoHHbix MOAynefl Ann GecKOHTaKTHoro 
o6M6Ha flaHHWMM, HanpMMep, MOAyneS, 
COCTORU4HX M3 Kont»qeo6pa3HOM xaTyuiXM m 
HHTerpanbHOfi cxeMbt, xoTopan anBXTpMMecxH 
coeAHHeHa c KaTywxoM , nocKonbxy Tpe6osaHHfl k 

TOMHOCTM nonOJKeHMfl T8KMX MOAyneH B rOTOBOM 

Hocmene AaHHbix hhjkb, mbm b MOAynnx aha 

KOHTBKTHOrO 06M6HB A^HHblMM. flajiee, 

aneinpoHMbie MOAynn Ann 6ecKOHTaKTHoro 

06M8Ha A3HHWMM CO BC6X CTOpOH OKpy)K0Hbl 

KapTOHOM m oaAanaHbi e Hero c reoMeTpMMecKHM 
aaMbiicaHueM, 6naroAapn MSMy oTnaAaeT 

H8O6X0AMMOCTb B AOpOTOCTOHUjeM MSrOTOBnGHMM 

xaHana Ann xaTyiuxM MOAynn. 3neKTpOHHbie 
MOAynn npeAnoMrmenbHO 3aAenbiBaTb b KapTOH 
b qbopMe MaTpuijbJ, T3K hto b pe3ynbTaTe 
nonysaioT nMCT-aaroToexy, cootbbtctb6hho 
nonoTHO-aaroTODxy, H3 xotodoto Bupy6ai0T 

OTAOHbHbte K0CHT6AV1 AaHHWX C MOflynGM. P.MCT 

ywe npn n3roToaneHMM mokbt 6bfTb cnao'xeH 

n03MlJMOHHblMM MapKMpOBKaMH, KOTOpblB 
n03BOnn>OT TOMHO nO3WUM0HMp0Ba7b BblpydHOM 

unaMa 6nanoAapn seMy anerrpoHHwH MQAynb 
nocno LUTaMnoBKM pacnonaraeTCfl tomho no 

OTHOWeHHtO K HapyjKHbIM KpOMKdM Hocnrenn 
AaHHbix. KpoMa Toro, mci nepeA urraMnoaKofl 
moxho cHa6AMTb nesaTHbiM pvicymcoM, Tax mto 
cpaay nocne urraMnoaxH nonyMatOT nonHocrbio 

TOTOBbiW HOCHTe/lb AaHHblX. AnbTepHaTMBHO 

dTOMy c o6eux ctodoh nMcra-aaroTOBXM, 
cHa6wGHHoro ana KTpoHHbiMH MOAynnMM Ann 
GecKOHTaKTHoro o6M8Ha AaHHbiMM, moxho 
npeAycMOTpeTb aamMTHbie cnoM c HaHeceHHbiMM 
Ha hmx nsuaTHbiMM pucyHxaMM, a 3aieM 
8bipy6aTb OTAenbHbie KOCMTenn AaHHbix. B 3T0m 
cnynae no3M limohhmo MapKMDOBKM Ann 
Bbipy6Horo urraMna mo)kho npeAycMOTpeTb b 
nesaTHOM pMcyHxe aaiAMTHoro cnon, 6naroAapn 

M8My M03KH0 H8 MCnOHb30BaTb n03ML(MOHHbie 
MapKHDOBKM B KapTOH 0. 

/J,nn npeAOTBpaiABHMn paccnoeHMn 6yMarw 
nrin KapTOHa b Kpaesotf aoHe 6yMaxHOM 
HC -KapTos km, nonyseHHOM hhctoboh 
unraMnoBKOfi, Moryr 6bm> npMwrrw pasnwMHbie 
Mepbt, KOTopwe nononniOTcn co ccwnxoM Ha qbur. 
18-21. 

Ha o>nr. 18 noKa3an bha caepxy ewpeaa H3 
neHTw, MMewmew MHorocnoMHoa crpoeHMe, 
nan dm Map crpoeHMe, noKB3aHHoe b none pen hom 
pa3pG3e Ha qW. 5. Ochobhoh cnofl, 

COOTBeTCTBOHHO OCHOBHblB CHOM MHOrOCJlOMHOM 

crpyKTypbi KapTw b 30ho, B KOTODOM 
pacnonoxeHa unaMnosoMHan xpoMxa 81 
Bbipy6aeMovi xbptomkh, CAoepxaT cxBoaHbie 
OTBepcTMn 79. 

Ha o>Mr. 19 noKaaano nonepesHoe ceMBHMe 
BAonb nidHHM A- A no q>r. 18. flpn coeAnneHMM 
OTflenbHbtx cnoee xapTOMXH Maiepwan M3 
npufteratOLMMX TepMoaKTMBMpyeMwx kabbbux 
cnoeB 1 1 npoHMKaoT b cxBoaHbie oTaepcrMn, Tax 
mto npoMCxoAMT KocseHHo© coeAMHGHMe flpyr C 
ApyroM 3aii;MTHbix cnoee 5 m 9. Ectim Kapiomcy 
BbipySawT BAonb urraMnoBOMHOM kpomkm 81 

T8KVIM 06pa3OM, MTO no MOHbUJOH MOD© *U\6 
0AH8 MaCTb KB)KAOrO CKB03H0r0 OTBepcTMn 79 

pacnonoxeHa b KOpnyce kbptomkm, Kax sto 
noKaaaHo Ha <$ur, 18 m 19, to nonynafOT Taxon 

KpaA KBpTOHKM, KOTOpblM B 30H6 OCHOBHOTO CHOH 

coctoht M3 sepaAyKxivixcn cnoes 6yMam, 

CO0TB8TCTB8HH0 KBpTOHB, M KJT80BOro MSTepMana 

Kneasbix cnoeB. Tbm caMUM b 3HaMMTanbHOM 



Mepe npeAOTBpauiaeTcn paccnoeHne ochobhoto 
cnon. 

Ha Qmr. 20 noKaaan bha caepxy yme 
HsroTOBneHHan nncTOBofl unaMnoaicoA 
(BbipySnaHHan) 6yMaxHan HC-icapTOMKa. Ann 
5 saupiTbi Kpan KapTosKM ot paccnoeHMn, 

C00TB8TCTBBHHO M3HOCa, H3 HBTO C nOMOUJblO 

HaKaTHoro npMcnoco6neHHn 83 naHocnT 
cneuManbHbiM saiAHTHbi^ nax 65. npn 9tom 
KapTOMKM wojkho o6pa6aTbisaTb icax no 

1Q OTAenbHOCTM, T3K M O AHOBpGMG H HO TO HBCKOnbKO 

unyx b cTonxe. 

Ha qbwr. 21 M3o6pa)KeHa cronKa KopnycoB 3 
KapTOMBK b nonepeMHOM paapese, Ha Kpan 

KOTOpblX 3aiMMTHbl« HQK 85 HBHOCnT C 

nepeBOAHOM neHTbi 87 c noMoujbio 
15 HarpeBaeMoro nyaHCOHa 89, ncnonb3yn motqa 
nepeaoAHOM nesa™. 

Kpan 6yMaxHwx KapToneK npeAnoMTHTenbHO 
CHa6>KaioT aau^MTHbiM naxoM TorAa, kotab 
KapTOMKM MMeraT oAHOcnofiHoe crpoeHMe, Tax xax 
b 3Tom cnynae cnoco6, noncHeHHbiM na 
20 npHMepax 4>nr. 18 m 19, HeocymecTBMM, 
Ombbmaho, mto MHorocnoMHwe KapTOMKM TaiOKB 
Moryr 6brrb cnaSjKeHbJ dau^MTHbiM naxoM, 
npHMBM aaiuMTHbiM nax mokbt npeAcraannTb 
co6om xax eAMHCTBeHHyto, Tax m 
AononHMTenbHy»o aau^MTy kobbb xapTOMOK ot 
25 paccnoeHMn wnn wanoca. 3aiAMTHWM nax mokot 

6bfTb l^BBTHbtM, M ero MOXHO npHMBHRTb B 

KaMecTBB Aono/iHMTonbHoA onoaHaaaTe/ibHOM 

MGTXM, COOTBGTCTBeHHO B KaMBCTB6 

AononHHTB/ibHOM sau^MTbi ot noAflenoK. 
2Q B aaxnioMeHMe Heo6xoAMMO OTMBTMTb. mto 
y*e nepeA MaroToaneHMeM MC-xapTOMKM tb 
cnon, KOTopbie oopaayxTT aau^MTHbte enow 

KapTOMKM, MOryT 6blTb nonHOCTbJO ham Ha 

OTAanbHboc yMacrxax CHa6xeHbi naMaixbiMM 
pMcyHxaMM m T.n„ npMMBM Ann 3tom \\*m moxcho 

35 npMMBHnTb Bee o6ineM3BecTHbie cnoco6bi 
nenaTM, TaxMO xax xoHrpeB, penbeo>4oe 
TMCHBHM6, ocpCBTHan nesaTb, cTpyMHan rnyGoxan 
nenaTb, Tpacj>apeTHan nenaTb, Bbicoxan nesaib, 
ropnMee TMcneHMe, cnoco6bi HaneceHun pMCyHxa 
Ha M3AenMn ms Tecra, cnocoobi nenaTM o6oeB, 

40 rexTorpao>MMecKMe cnoco6bi nesaTM m t^. npM 
3tom 6naroAapn npM mbhohmk) 6yMarM Ann 
xyAOxecTBeHHoA nesaTM Bbicoxoe xaMBCTBo 
neMBTM, m 6ea Toro AOCTMraeMoe Ha 6yMare, 
eme AononHMTenbHo ynynuiaeTcn. B neMaTHbiM 
pMcyHOK c Mcnonb30BaHneM iupH4>Ta Ann cnenba 

45 Taxxe MoxceT 6brrb BBeAena onpeAeneHHan 
MHqbopMai^Mn (HanpMMep, cyMMa KpoAHTa no 
hobom TeneqboHHOM xapTOMxe m tji.)- HanpMMep 
nyreM TMCHeHMn, cooTBeTcreeHHo KaHeceHMn 
ocooeHHo ToncToro cnon xpacxM. B roToaofl 
xapTOMKo Hapy>KHbte noeepXHOCTM aau;MTKbix 
cnoeB MoryT 6bm> aaujMiijeHbJ tohkmm naxoBbiM 
cnoeM, cocToni^MM, HanpMMep, M3 KMTponaxa, 
KanaHAPOBoro naxa, 

ynbTpa<|>MonaT08oro-OTBep)KAaeMoro naica, 
OTBep^AaeMoro anexTpoHHbiMH nysaMM naxa m 
55 T-A- /lax mokbt 6brrb nanecen b bmab 
6necTninero, cootbbtctbbhho MaToaoro 
naxoBoro noxpbiTMn. Kdomb toto, naxoabie caom 

MOXHO aepHMTb. 

OTAenbHwe cnon Moryr 6bm> 
AononHMTenbHo CHa6xeHbi taxwe aaiAMTHbiMH 
60 aneMeHTaMM ot noAAonox, tbkmmm xax BOAnHbie 
SHaxM, apoMaTMMecxMe Beu^ecrBa, aai^MTHbie 
hmtm, qbnyopeci^BHTHbte sonoKHa a 6yMare, 
cooTBeTCTBGHHO a xspTOHB, Kpacnu^MB xancynbi B 
GyMajKHboc BonoxHax, rononpaMMbi m ta 

Ha 6yMa>KHbi6 KapTOMKM Tatoxe ocooohho 

npOCTO HBHOCMTb APY^G 3neM0HTbJ, K3K, 
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nanpMMep, MaiXHTHyio Aopoxocy nyTSM 
HaHeceHHfl MamMTMoro naxa Ha bqahoh ochobb 
hah nyTOM HaHeceHHfl noaepxHocTH tdbhh« otjh 

CriHHGK. 

(1, HaKOHei4, np" HsroTosneHHH 6onee 

TOHCTblX 6yMaJKHblX, COOTeeTCTBeHHO KapTOHHbtX 

cnoeB a hmx mojkho oaAenbiBaTb hmtm, KOTopbie 
aaTpyAHAWT hx paccnoemiB. CooTeeTCTByjou^e 

MBTOAbl H3B6CTHbl H3 TGXHOnorHM o6pa60TKW 

6yMarw h ho onncaHbi 6onee noApo6HO. Rna 

COBAMHBHHR OTAB/lbHblX 6yM3)KHblX HAH 

KapTOHHba cnoee Hap«Ay c 
TepMoaKTMBMpyeMbiMM xnenMM mokho 

npHMBHflTb T8K5K9 KOHTaXTHblS KTIBH MJW KMAKM6 

kjibm. Ann npeA0TBpaiM6HMfl paccnoaHHn 6yMarn 

MflM KapTOHa B 30HB BblBMKH A^« MQfX^nn 3TH 

30hw Moryr 6bm> ynpoMHBHW TxaHbw, xchakhm 

KH8BM VtflH CMO/13MH. 

<DopMyjia M3o6peTeHMH: 

1. HoCMTOnb ABHHbtX, B b IDO/l HO HH bIH B BHAB 
KapTOMKM Ha UC C M HTen/ieKTOM (HC-ICapTOMKH) H 
HMBKXUH* KOpnyC (3), KDTOpblft BblflOnHBH M3 

6yMam M/Hnn xapTOHa, h BCTpoeHHbw b Kopnyc 
(3) 3/ieKTpoHKbiH MOAynb (1), kotodwh cnyxwT 

A^« OOMBHa AaHHblMH C BHBUJHMM yCTDOtfCTBOM, 

npn stom pasMepbi Kopnyca (3) cootb BTCTsyiOT 
CTaHAapTy ISO 7810. 

2 MocHTenb AaHHboc no n.1, arnHHaxxuHHcn 

TBM, HTO aneXTpOHHWH MOAy/lb (1) C/iyXMT atw 
KOHTaKTHOrO o6M6Ka AaHHblMH C BHBUJHHM 

yctpoMCTBOM m MMOQT KOHTaxTHbiQ nnomaAXM 
(73), Koropbie pacnonoweHbi e sohb nocHTena 
AaHHba, onpeAoneHHOfl cTanAapTOM ISO 781 6/2. 

3. Hocwenb ABHHbix no n.1 ( OTnuMaioujMHCfl 

TBM, MTO KOpnyC (3) HM8BT BblBMKy noA 

paaMeu^eHHe snsKTpoHHoro MOAyna (1), kotodwh 
npn 3tom bkabbh b yxa3aHHyK) BbieMxy. 

4. HocMTsnb AaHHbtx no n.1 , OT/wnaioinHHCH 
tom, hto Kopnyc (3) Bbino/weH M3 OAHOcnofiHoro 
KapTwa (17), b kotodom npeAycMOTpeHa BbiBMxa 
noA pasMeineHMB anexTpOHHoro MOAyna (1). 

5. HocnTenb AaHHbK no n.4, OTnHHaKnuHHCfl 
T6M, mto noBepxHocTM xapTOHa (17) CHa6*SHbi 
noKpwrneM n nesaTHUM pncyHKOM. 

6. HoCMTOnb ABKHbOC nO n.1. OTHMHaKJlUMMCfl 

TOM. mto xopnyc (3) BbtnonHeH H3 HecxonbKHX 
cnoeB, npM 3Tom no MeHbweH Mepe cnon (7, 21, 
23), pacnonoKBHHbte MaxcAy aauj,MTHbiMn chohmm 
(5, 9) xopnyca (3), CHa6x<eHbi okhbmh (15) c 
o6pa30BaHneM BbteMKM noA pasMeiueHHe 
3nexTpoHHoro MOAyna (1). 

7. HocMTe/ib AaHHbtx no n.6, ot/im Maiou^M m 
tom, mto cnon (5, 7. 9) coeAHHBHbi APyr c 
ApyroM nocpeACTBOM Kneeaux cnoes (11. 21, 
23), BwnonneHHbtx nn6o B BHAe cnoee 
TepMoaxTMBMpyeMoro xnen, nn6o a bhab cnoes 
KOHTdKTHoro xnea. 

B. HocHTenb AaHHba no n.1, otoh naiouiH hch 
tom, mto anaxTpoHHwR MOAynb (1) cnyxorr Ana 

6eCKOHTaXTHOrO 06M0Ha AaHHblMH c BHBUJHHM 
yCTDOHCTBOM. 

9. HocHTenb AaHHbtx no n.8. OTnHHaKMAHflcfi 
tbm, mto anexrpoHHbiA MOAy/ib (1) paaMeujeH e 
BbieMxe, oopaaoaaHHoA b xopnyce (3) okhsmm 
(15) cnoes (7, 21, 23). pacnonowoHHbtx MewAy 
SaU^HTHblMM cnoflMH (5, 9). 

10. HocMTenb AaHHbtx no n.6 wnn 7, 
ornvmaiou;HAcn tbm, hto no MBHbiuefl Mepe oahh 
M3 3au4MTHbix cnoeB (5, 9) CHa6>xeH oxhom (13) 
c o6pa3oeaHH6M e Kopnyce (3) xapTOMXM bmbctb 
c okhbmh (15) ocTanbHbix cnoeB (7. 21, 23) 
AByxcTyneHMaTOM bwqmkm. b xoTopyio saAenaH 
anexTpoHHwft MOAynb (1) Ann xoHTaxTHoro 

06M6Ha AaHHblMH. 

11. HocMTenb ABHHbix no n.6, OTnnHax>mHflcn 
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TBM, MTO SaiiJHTHblB own (5, 9) CHaoxceHbi 
nOKpbJTMBM M nBMBTHblM DHCyHXOM. 

1Z HocMTenb AaHHboc no nwooMy H3 nn.3 - 

7. 9 - 11, OTnMMaKJlAMHCa TOM, MTO 3n6XTpOHHWft 
MOAynb (1) BIOIBBH B BblBMKy C nOMOLlJbK) 

xcMAxoro xne« (59). 

13. HocwTBnb ABHHbix no a12, 
OTnwMawiAMAcfl tbm, mto xchakhm icneeM (59) 
cMOMBHa no MeHbiiiOM Mepe npaxTWMecKM bcji 

30Ha CT9H0K BblBMKH f\Tm npBAOTBpaUJSHHR 

paccnoeHHfl cnoes xapTOMXM a aro« 3ohb. 

14. HocHTenb ABHHbix no n.12, 
OTnMHawiAMMcn tbm, mto busmkb cna6)xeHa no 

MBHbUJBH MBDB OAHOH BHyTDBHHBH BWTOMKO« 

(63), aanonHBHHofi xoiakhm wibbm (59). 

15. HocHTenb AaHHboc no n.10, 
OTnMMaKMAMMCfl TBM, HTO B 30H8 (45) aannsMMKOB 
AByxcTyneHMaTOH BbieMm xneesoH cnofl (11), 

COBAHHfllOU^HH 3aU^HTHblA CnOH (5) C APyTMMM 

cnowMH (7), oonaxBH h cnyx<MT Ann coeAMHBHHn 
anexTpOHHoro Mcwynfl (1) c xopnycoM (3). 

16. HocMTenb ABHHbix no n.6 wnn 7, 

OTnMMBKXA H H Cfl TBM, MTO SneKTpOHHbJH MOAynb 

(1) mmbbt aHKepoBOMHyio paMxy (65), 
pacnonoxeHHyto MeacAy AayMn cnoRMM xopnyca 
(3). 

17. Hocmenb AaHHbix no a 16, 

OTnHHaKXHHHCfl TBM, MTO cnoH, rpaHMHaiAMB c 

aHxepoaoHHOvi paMKon (65), npeACTaBn«K)T 
coobfl weesbte enow. 

18. Cnoco6 H3roT08nsHHfl HOCHTsnn AaHHbix, 
BbinonHBHHoro a bhab xaproHKH na MC c 
HHTannaxTOM (HC-xapTOMKM) h MMetomero 
anexTpoHHWH MOAynb (1), xoTopwH cnyxcMT Ann 

XOHTaXTHOrO 06M8Ha AaHHblMH C BHBUJHHM 
yCTDOHCTBOM, OTHH H3KXJ4H ftCH TBM, MTO 

noATOTaanMBaioT xapTOH (17) Tonu^HHoii, pbbhoh 

TOniAHHB HOCHTBnfl ABHHblX, CMaTblBBfl BTO C 

pynona, 3BTbm b xapTOHB (17) nepe3 3aAaHHbie 

npOMBXCyTKH BbipyOOKJT OTBBpCTMH C 

o6pa30BaHH6M b xapTOHB (17) okoh (15), nocne 
Haro b 30HB pacnonoKBHHfl OKOH (15) xapTOH 
(17) CHaSxcatoT rnyooxnM thchbhhbm c 

06pa3OBaHH6M B 3TOH 30HB pacnonOXKBHMfl OKOH 

(15) b xapTOHB (17) yrnyoneHH* (19) c 

6onbUJMM AHBMBTpOM, H6M A^BMOTp OKOH (15), 

3aTeM b o6pa30BaBUJHecn tbkmm o6pa30M 
BbiBMXH b xapTOHB (17) ycTaHasnHsaxn 
3nexTpoHHbie Mcwynn (1), npn 3tom nepsbin 
yMacTox anexTpOHHoro MOAynn (1) c 
KOHTaxTHbiMH nnoiAaAKaMH (73) Ann KOHraKTHoro 
ooMena ABHHbtMH pacnonaraBTcn b yrny6neHHH 
(19), a BTopovi ynacTox anexTpOHHoro MOAynq 
(1) c MHTenpanbHofl cxeMoA pacnonaraaTcn b 
okhb (15) h nocne 3Toro anexTDOHHwe MOAynn 
BxneHBaKrr a BbiBMKM h hs pynoHa Bupyoator 

OTABnbHb» HOCHTBnH AaHHblX. 

19. Cnoco6 HsroTOBneHHn HocHTenn AaHHbix, 
BbinonHBHHoro b bhab xapTOMXH na MC c 
HHTannexTOM (klC-xapTOHKH) h hmbkhi^bpo 
anexTpoHHbiH Mo«ynb (1), xoTopbifi cnyxoiT Ann 

OBCKOHTaXTHOrO OOMBHa ABHHbtMH C BHBUXHHM 
yCTpoRcTBOM, OTnHHaiOmHHCH TQM, HTO 

noAroTaBnHBaxiT bbpxhhA (5) h hhxckhh (9) 

3aiAHTHWB CnOH H no MBHbUJBH MBDO OAHH 

ocHOBHofl cnoH (7) hs KapTOHa H/nnH 6yMam, 
cMaTbtBafl xaxcAbiH H3 hhx c cooTBeTCTByK»uJ,ero 
pynona, saTeM e ochobhom cnoe (7) c 3aA3HHbiM 
luaroM swurraMnoBbiBaioT okhb (15), nocna naro 

OCHOBHOH Cnofl (7) H HHXCHHH* 3aLU,HTHblH CnOH (9) 

coBMBUjaiOT h cxnBHBaiOT Apyr c ApyroM, npn 
3tom b MBCTax pacnonox<eHH5i OKOH (15) B 
ochobhom cnoe (7) o6pa3yK>Tc« BblBMKH h nocna 
3Toro b o6pa3oaaBUJHecn BblBMKH 
ycraHasnHsajOT anBiapoHHbiH MOAynb (1) ana 
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6eCKOHT3KTHOTO o6M€H3 flaHHbIMM, OCHOBHOM 
C/lOfl (7) COBMBUjajOT C BepXHMM 3aUJHTHbIM 

cnoeM (5) m cxneMBajoT c hum m ms nonyseHHoA 
nfiHru BbipyoaioT OTAenbHbie hocmtghm AaHHboc. 

20. Cnoco6 no a 19, oT/iMsawmnRcp tbm, mto 
OTAenbKbie enow coeAMMwwT apyr c opyroM 
nocpeflCTBOM cnoeB (11) TepMoaxTHBHpyeMoro 
Knew, KOTopbiA axTMBMpyeTcw hqa AeflcTBMBM 
HarpeBaeMbtx naMUHMpyjoi^Hx ponnKos. 

21. Cnoco6 no n.19, oTnMMawmMMCW TeM, mto 
OTflenbHbie cnon cobamhwiot flpyr c ApyroM 

KOHTaKTHblM KH66M. 

22. Cnoco6 no n.20, OTn vma kxj^h w cw tom, mto 
no MeHbuieH Mepe Macrb ocHOBHbix cnoeB (7) 

HM06T CKB03HblO OTBepCTMW (79), KOTODblB OpH 
C06AHK6HMM CHOOB KapTOMKM 3anonH*K>TCfl 

KneeM M3 ctioob (1 1) TepMoaKTMBMpyeMoro Knew, 
B peaynbTaTe Mero cnon, npMneraxxuMe x stmm 
ocHOBHbiM cnoRM (7), coeflMHRKJTCfl Apyr c 
ApyroM nocpeflCTBOM Knew a CKBoaHbtx 

OTBOpCTHWX (79), npM 3TOM CKBOOHbIC OTBepCTMW 

(79) pacnonarawTcw e 30 He urraMnoeoHHux 

KDOMOK (81), BAOflb KOTODblX Ha CneAyKXI^OM 

craAMM Bbipy6atoT OTAenbHbie xapTOMKM Tax, mto 
urraMnoBOMHaw xpoMxa (81) npoxoAMT Mepea 

CXB03Hbl6 OTBepCTMW (79) B OCHOBHbDC CP09X (7). 

23. Cnoco6 MsroToeneHHR HOCHTenw AaHHbK, 

BbinonHBHHOfO B BHA6 XapTOMKM H3 HC C 

MHTonnexTOM (HC-ksptomkm) m MMBiomero 
anexTpoHHbifi MOAynb (1), kotopwm cnyxm aaw 
KOHTaxTHoro o6Mona flaHHWMM c bhoujhmm 

yCTpOfiCTBOM, OTnHMaJOUyiMCW T6M, MTO 

noAroTaennBaK>T eepXHHM (5) m Hwawua (9) 
3au^nTHbie cnoH h no MeHbiueft Mepe oamh 
ochobhoA cnofl (7) H3 KapTOHa n/nnn 6yMarM, 
CMaTbiaaw xajKAbiH ms hkx c cooTBeTCTByxxiiero 
pynona, 33TBM b ochobhom cnoe (7) m b 
BepxHOM 3au^HTHOM cnoe (5) BbipyoaiOT oxna (13, 
15), npn 3tom okh3 b sau^MTHOM cnoe (5) no 
cbomm paowepaM 6onbuje okoh b ochobhom cnoe 
(7), nocne Mero coeAMWUOT yxaaaHHbje BepXHMM 
h hmkhmA sainnTHbie cnoH n no weHbUjefl Mepe 
oamh ochobhom cnon (5, 7, 9) Apyr c ApyroM, 
b pe3ynbT3Te Hero nonyMaraT neHTy c 
AByxcryneHMaruMH BbieMxaMH, 
pacnorKUKeHHbiMM se pea 3aA3HHbie npoMexyTKM, 
33T6M b yxasaHHbie AByxcryneHMaTbte BbieMKM 
ycraHaBnMBaioT snexTpoHHW© MOAynn (1), npn 
3Tom Macrb anexTpOHHoro MOAynw (1) c 
KOHTaxTHbiMM nnomaAxaMM (73) An« KOHTaxTHoro 
o6MeHa AanHbiMM pacnonaraeTcw b eepXHea 

3OH0 BbieMKM, a M3CTb aXWKTpOHHOTO MOflynfl (1) 

c KHTerpanbHoA cxgmom pacnonaraeTcw b 

HHXCHBft 30H6 BblBMKM M nOCne 3TOro M3 

nonyMOHHOM neHTbi BbipyoaroT OTAenbHbie 

HOCMTGnH AaHHbOC. 

24. Cnoco6 no a 23, oinnna kxj^m mca tom, mto 
anexTpoMHbie MOAynn (1) nocne coeAMHBHMW 
OTAenbHboc cnoeB sxneHBaioT b bubmkm. 

25. Cnoco6 no a23, oTnunaKxi^MCW tom, mto 
OTAenbHbie cnoH cogamhawt Apyr c ApyroM 
nocpeACTBOM cnoee (11) TepMoaxTMBMpyeMoro 
xnew, kotopwm axTMB m pyeTcw noA AeficTBueM 
HarpeBaeMux naMHHupywmwx ponnxoe. 

26. Cnoco6 no a 23, otwm saKxi^M ficw TeM, mto 
OTAenbHbie cnon co8Ahhwiot Apyr c ApyroM 

KOHTaXTHblM KneeM. 

27. Cnoco6 no n.25, oT/WMaKXAMficn tom, mto 
no MBHbUjefl Mepe Macrb ocHOBHbix cnoea (7) 

MM6BT CXB03Hbie OTBGpCTMW (79), KOTOpbie npM 

coeAMHeHHM cnoee xapTOMKM aanonHWKvrcw 
xneeM M3 cnoeB (1 1) TepMoaxTM bm py e moto xnew, 
b peaynbTaTe Mero cnon, npMneraraii^Me x 3Tmm 
ocHOBHbiM cnoflM (7), cooamhwiotcw Apyr c 
ApyroM nocpeACTBOM Knew b cKBOSHbix 
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OTBepCTMWX (79), nDM 3TOM CKBOSHbie OTBepCTMW 

(79) pacnonarawTcw a aone urraMnoBOMHboc 
xpoMox (81), BAonb xoTopbix Ha cneAyx^eM 
craAMM Bbipy6ax)T OTAenbHbie xapTOMXH Tax, mto 
ujTaMnoBOMHaw xpoMxa (81) npoxoAMT Mspea 
CKBOSHbie OTBepCTMW (79) a ochobhux cnowx (7). 

28. Cnoco6 MsroToeneHMW HocMTenw AaHxwx, 
BwnortHeHHoro b bmao icapTOMKM Ha HC c 
MHTennexTOM (MC-xapTOMXM) m MMexHuero 
3nexTpoHHbifl MOAynb (1), xoTopwfi cnyjKMT ahw 

o6M0Ha AaHHbIMM C BHBUIHMM yCTpOACTBOM, 

oTnuMaxxi^Mcw TeM, mto noATOTaanMeaioT 

COOTBOTCTBeHHO BepXHMM (5) M HHKHMfl (9) 

3aii4MTHbie cnon m no MeHbuiefl uepe oamh 
ochobhom cnofl (7) M3 KapTOHa m/mwm 6yMarH, 
33T6M yxa3aHHbie cdom cobamhwiot Me)KAy 
ooooi*, nonyMaw nemy mwm nwcT, nocne Mero 
Mepes saAaHHbie npoMexcyTKM pexcyu;MM 
MHcrpyMeHTOM (41) npoM3BOAWT Bpe3aHMe no 
MeHbUjePi Mepe a BepxHMM sau^MTHbif) enow (5) 
Tax, MTo6bi o6pe3Haw xpoMxa (43) oxBaTbiaana 
onpeAeneHHyio o6nacTb, 3aTBM b 3Tom o6nacTM 
0pe3OH m aroTa b nM b a iot BbieMxy, npn stom 
pacnono)KeHHaw b eepxHBM oau^iTHOM cnoe (5) 
rpaHwqa BbieMKM onpeAenweTcw o6pe3HOM 
xpoMKofl (43) m nocne stoto s oopaaoBaBUJMecw 
bwbmxm ycraHaanMBaioT anexTpoHHue MOAynn 
(1) m M3 nonyseHHotf neHTbi htm nucrra Bupy6ax)T 
OTAenbHbie HOCMTenn AaHHba. 

29. Cnoco6 no n.28, OTnMMatou^M^cn tbm, mto 
OTAenbHbie cnon cooamhwkst Apyr c ApyroM 
nocpeACTBOM cnoee (11) TepMoaxTMBMpyeMoro 

Knew, KOTOpWM aXTMBMpyBTCW nOA ABMCTBMeM 

HarpeeaeMboc naMMHMpyiou^Mx ponnKoe. 

30. Cnocoo* no n.28, OTnMMawmM^cfl tbm, mto 
OTAenbHbie cnon coeAHHwioT Apyr c ApyroM 

KOHTaXTHblM KnOBM. 

31. CnocoC no a29, OTnMMaiou|MMC« tom, mto 
no MeHbiueM Mepe Macrb ocHOBHbtx cnoeB (7) 
MMeer cxBoanbie OTBepCTMW (79). xoTopwe npn 
coeAMHeHHM cnoee xapTOMXM 3anonKwioTcw 
xneeM M3 cnoeB (11) TepMoaxTMBMpyeMoro Knew, 
e peaynbTaTe Mero cnon, npMnerajou^Me k 3Tmm 
ocHOBHbiM cnowM (7), coeAMHwtoTcw Apyr c 
ApyroM nocpeAcraoM Knew a cxBoaHbix 
OTBepcTMWx (79), npn 3tom CKBoanue OTBepCTMW 
(79) pacnonaraioTcw b 30ho urraMnoBOMHba 
xpoMox (81), BAonb KOTOpbix Ha cneAyKXAeA 
craAMM Bbipy6aioT OTAenbHbie KapTOMKM TaK. mto 
urraMnoeoMHaw xpoMxa (81) npoxoAMT Mepea 

CKB03Hbie OTBeOCTMfl (79) B OCHOBHbDC COOWX (7). 

32. Cnoco6 MaroToeneHMW HOCMTenw AaHHba, 
BbinonHeHHoro b bmao xapTOMKM Ha HC c 
MHTennexTOM (HC-xapTOMKM) m MMeiouiero 
3neKTpoHHbtA MOAynb (1), KOTopbiti cnyxotT Anw 

KDHTaXTHOfO o6MBHa AaHHbIMM C BHOLUHMM 
yCTpOflCTBOM, OTnMMaiOtl^M ft CW TBM, MTO 

nQA/OTaanMBaioT BepxHMM (5) m hm)khmm (9) 
3ati^MTHbte cnon m no MeHbiueM Mepe oahh 
ocHOBHofl cnofl (7) M3 KapTOHa M/nnM 6yMarn, 
CMaTbiaaw xajKAbiA M3 hmx c cooTBeTCTByKx^ero 
pynona, aaTBM e ochobhom cnoe (7) m e 

B6DXH6M 3aU4MTH0M CHOO (5) BblpyOaiOT 0KH3 (13, 

15), npn 3TOM oxHa b aau^HTHOM cnoe (5) no 
cbomm paaMepaM oonbtue okoh b ochobhom cnoe 
(7), nocne sero ms BepxHero (5) m HMHHero 
(9) aau|MTHb« cnoee m no MeHbiueti Mepe qahoto 
ocHOBHoro enow (7) qbopMMpyioT oGpaayKHnyw 
rapTOMxy CTpyKTypy, b kotodom yxaaaHHbie oxna 
o6paayK»T AayxcTyneHMaTbie BbieMKM, 
pacnonoxKeHHbw Mepea aaflaHHue npoMexryTXH, c 
nonyMOHMeM neHTbi c ynoMWHyTWMM 
AByxcryneHMaTbiMM BbieMxaMM, 3aTeM o stm 
AByxcTyneHMaTbie BbieMXM ycTaHaenMBaioT 
onexTpoHHwe MOAynn (1), npn 3tom MacTb 
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aneinpoHHoro MOAyna (1) c KOHiaKTHbiMM 
nnoiMQAKaMK (73) ana KOHTaKTMoro o6weHa 
AaHHbiMM pacnonaraeTCfl e BepxHew 3oh6 
BblGMKM, a MaCTb 3/ieiapoHHoro Mpflynw (1) c 
MHTerpanbHOM cxeMofi pacnonaraeTcn b hhjkh6m 



30H8 BblBMKM M UOCHB 3T0T0 CflOM CWieMBaiOT 

flpyr c flpyroM m c yjKe ycraHQa/teKKbiMM a 
AByxcTyneHsaTbie BbiaMKM a/iejcrpoHHbiMH 
MoayjWMM (1) m H3 nonyMGHHoii neHTbi Bbipy6aK>T 

OTfle/lbHUe HOCMTe/lM flaHHUX. 
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